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Preface

Users of this series will notice that the current volume, the 15th, is more
condensed than earlier volumes in the seriés; a trend started with the 1974
volume. This is attributable more to staff limitations than to any reduction
in the historical significance of the subject matter. Fewer non-NASA activ-
ities have been included this year. The annual summary has been elimi-
nated, rot without regret. More material has been presented in tabular
form for economy in both preparation and use. The staff of the History
Office expects to produce one volume per year of Astronautics and Aero-
nautics with approximately the coverage and detail of the present voliime—
and with greater regularity than in the past few years.

Note that the errata section, introduced in the 1974 volume, has Leen
continued. We want this series to be a reliable reference work, and the
reader can help us in this. Let the History Office staff know of any errors
that you detect in this or previous volumes, so that corrections can be
published.

Text for the first ten months of the preséint volume’s coverage was
written by Nancy L. Brun, who has since transferred to the National
Institutes of Health. The volume was completed by her successor, Eleanor
H. Ritchie, formerly of the Goddard Space Flight Center.

May 1979 Arnold W. Frutkin
Associate Administrator for External Relations
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January 1975

4 January: Funding in the FY 1976 budget for a third Earth Resources
Technology Satellite (ERTS) was in doubt, Walter Sullivan said in a
New York Times article. Despite worldwide enthusiasm for continuing
the program, which was developing remote-sensing techniques for
monitoring and managing earth’s resources, doubts about funding
approval were appearing within the Office of Management and
Budget. Factors that would influence OMB’s decision included the
reported existence of far more detailed information from secretly
launched intelligence satellites. Although scientists would probably
prefer a system free from intelligence links, some argued that the
information needed by agencies such as the Bureau of Census and
Dept. of Agriculture could be extracted from imagery from these
satellites. Another reason to delay immediate funding was that a more
effective system would eventually become feasible. Scientists argued
against this reasoning, saying that the lack of fine detail in ERTS
images was not a serious impediment but that lack of continuity would
be. (Sullivan, NYT, 4 Jan 75, 17)

8 January: Twenty-five spacecraft on twenty-four vehicles were sched-
uled for launch by NASA during 1975, NASA announced. The 25 space-
craft included 14 for NASA programs, 10 for other organizations, and 1
as a cooperative program with a foreign government. Highlighting the
year would be the 15 July launch of an Apollo spacecraft carrying
Thomas P. Stafford, Vance D. Brand, and Donald K. Slayton as the
U.S. contribution to the joint U.S.-U.8.8.R. Apollo-Soyuz Test Project.
Apollo would rendezvous and dock with Soyuz 19—launched 7 hr
earlier than Apollo and carrying Aleksey A. Leonov and Valery N.
Kubasov—allowing both crews to exchange visits and perform joint
scientific experiments.

The two sets of Viking spacecraft, scheduled for 11 and 21
August launches, would journey through space for a year before
arriving in the vicinity of Mars. There each set of spacecraft would
separate into an orbiter and a lander to make orbital and surface
investigations of the Martian environment. '

Other NASA spacecraft would include ERTS-B Earth Resources
Technology Satellite and SMS-B Synchronous Meteorological
Satellite, in January; GOES—-C Geodynamic Experimental Ocean
Satellite, in March; 0S0-I Orbiting Solar Observatory, Nimbus-F
experimental meteorological satellite, and Explorer 53 (SAS—C Small
Astronomy Satellite), in May; GOES—-A Geostationary Operational
Environmental Satellite, in June; Explorers 56 and 57 Dual Air
Density Explorers, on a single booster in July or August; Explorer 54
(AE-D Atmospheric Explorer), in September; and Explorer 55 (AE-E),
in December.

The 10 spacecraft to be launched by NASA for other organizations
included 5 comsats for Communications Satellite Corp.: Intelsat-
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IV F—1 in February, Intelsat-ivA F—1 and F—2 in July and October,
and Marisat A and B in April and July. Other reimbursable launches
would include Telesat—C (Anik 3) for Canada in March, COS-B
Celestial Observation Satellite in July for the European Space
Agency, Symphonie —B experimental comsat in September for France
and West Germany, RCA~A (RCA—Satcom 1, in orbit) comsat in
December for RCA Corp., and ITOS E~2 Improved TIROS Operational
Satellite in late 1975 for the National Oceanic and Atmospheric
Administration.

Helios—B would be launched late in 1975 as a cooperative effort
with West Germany. The schedule called for 18 of the 24 launches to
be made from Kennedy Space Center, 5 from Western Test Range,
and 1 from San Marco. For the launches NASA would use a Saturn IB, 3
Titan-Centaurs, 5 Atlas-Centaurs, and 15 Thor-Delta launch vehi-
cles. (NASA Release 75—5; KSC Release 180—74)

¢ The Department of Defense announced the award of a $1 500 000 cost-
plus-incentive-fee contract to General Dynamics Corp. for launch
services for the Atlas E and F vehicles at Vandenberg Air Force Base.
(DOD Release 8—75)

9 January: Sea Satellite (SEASAT)—a new program, approved in the
FY 1975 NASA authorization, to monitor the oceans and provide
continuous weather and sea condition reports—was announced by
NASA. SEASAT-A, a proof-of-concept mission scheduled for 1978
launch, would carry sensors to medsure wave heights, current
directions, surface wind directions, and surface temperatures.
Objectives of the initial mission were to disseminate these data to
users concerned about weather predictions; to route shipping to avoid
storms, adverse currents, and ice fields; and to provide coastal
disaster warnings.

SEASAT—A would also accumulate scientific data on the curvature
of the oceans; ocean circulation; transport of mass, heat, and
nutrients by surface currents; and the interaction between air and
sea.

SEASAT would be managed by Jet Propulsion Laboratory with
Langley Research Center, Goddard Space Flight Center, Wallops
Flight Center, and JPL each having responsibility for one of the four
sensors-off-the-shelf NASA or Air Force spacecraft to which a sensor
medule would be attached. Existing tracking facilities and support
hardware would also be used. Cost of the SEASAT— A mission, as cur-
rently planned, was $58.2 million. (NASA Release 75—1)

o McDonnell Douglas Corp., working under contract to NASA, began
flight and static tests of the refanned engine to demonstrate NASA-
developed noise-reduction techniques. More than 2 yr of work at
Lewis Research Center; Pratt & Whitney Aircraft Div. of United
Aircraft Corp.; Boeing Co.; United Air Lines, Inc.; and American
Airlines, Inc., had been spent in modifying a JT8D engine to reduce
irritating high-frequency noise. When installed on the McDonnell
DC 9, the new engine was expected to reduce by 60% the ground area
exposed to excessive noise levels. Similar results were expected with
the engine installed on Boeing’s 727 and 737 aircraft. During the initial
test phase, McDonnell Douglas would fly for 90 hr a DC—9 outfitted
with the modified engine, to evaluate noise characteristics and flight
performance. The second phase of testing would begin in mid-January
when Boeing would flight-test it in a 727. (NASA Release 75—4; LeRC
Release 75—2)
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11 January: The 38 000-kg second stage from the Saturn V booster that
placed the Skylab 1 orbital workshop in orbit 14 May 1973 reentered
the atmosphere over the Atlantic Ocean just before 3 am EST. NASA re-
ported that radar tracked one large chunk that survived the fiery
plunge through the atmosphere and fell into the ocean at 34° north
latitude, 19° west longitude, about 1600 km west of Gibraltar. Smaller
pieces might have scattered over an area several kilometers to the

. northwest and southeast of that point and some charred debris might
have fallen on the Sahara Desert, but NASA received no report that any
fragments had caused damage or injury. (NASA PAO, interview, 30
June 1976; Reuter, W Post, 12 Jan 75, Al4; AP, W Star-News, 12 Jan
75, Al; upt, NYT, 12 Jan 75, 55)

11 January—9 February: The U.8.8.R. launched Soyuz 17, carrying cos-
monauts Lt. Col. Aleksey A. Gubarev and Georgy M. Grechko,
from Baykonur cosmodrome at 2:43 am local time (4:43 pm EST 10
Jan.) to rendezvous and dock with the Salyut 4 space station launched
26 Dec. 1974. Soyuz 17 entered orbit with a 249-km apogee, 186-km
perigee, 88.9-min period, and 51.6° inclination. Tass announced that
the mission would carry joint experiments with Salyut 4, including a
comprehensive checkout of the spacecraft’s onboard systems in
various flight conditions.

After an orbital correction that raised the spacecraft’s orbit to 354~
km apogee, 90.7-min period, and 51.6° inclination, Soyuz 17 docked
with Salyut 4 on 12 Jan. Gubarev and Grechko entered the station,
switched on the power and radio transmitters, and inspected the
scientific equipment.

During their nearly 30 days aboard Salyut 4, the cosmonauts
studied solar phenomena, x-radiation from celestial bodies, and
earth’s radiation. They also studied the effects of weightlessness on
the human body, made earth-resources observations, and studied the
earth’s upper atmosphere. They resprayed two telescope mirrors
dulled by exposure to space; carried out biological “QOasis” experi-
ments using insects, microorganisms, tissue cultures, and plants; and
recycled water, condensed from the cabin’s atmosphere, for drinking
and food preparation.

The crew began preparations to return to earth on 9 Feb., re-
boarding Soyuz 17 and undocking from the space station at 11:08 am
Baykonur time (1:08 am EST). Soyuz 17 softlanded in-the U.S.S.R. 110
km northeast of Tselinograd, Kazakhstan, “in complex meteorologi-
cal conditions™ after 29 da 13 hr 20 min in space,

On-the-spot and subsequent medical checks showed the cosmo-
nauts to be in good health. The Soyuz 17 cosmonauts broke the
previous 23-day 18-hr 22-min Soviet record for time in space, set by
the Soyuz 11 crew (6—30 June 1971) before they were killed during
reentry. (GSFC SSR, 28 Feb 75; Tass, FBIS—Sov, 13 Jan— 13 Feb 75; SF,
April 75, 144—5, June 75, 235; UPIL, NYT, 16 Jan 75, 14;SBD, 14 Jan 75,
62; LC S&T News Alert 2645)

12 January: The communications satellite business was becoming one of
the fastest growing businesses on earth, Thomas O’Toole said in a
Washington Post article. The huge dish-shaped antennas used as
telephone and television links between earth and the dozen or so
orbiting comsats had sprouted up in the suburbs of Moscow and
Peking, in Brazilian jungles, in the mountains of Iran, and in the
deserts of Algeria. In addition, Algeria was building 14 antennas;
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Indonesia, 60; and Brazil, 2000. More than 90 countries were cur-
rently communicating by satellite, most using the seven Intelsat satel-
lites orbited by the 89-country consortium, the International Tele-
communications Satellite Organization. Worldwide Intelsat traffic
was growing by 20% a year. In addition to the Intelsat comsats, the
Soviet Union, Canada, France, and West Germany, and Western
Union already owned their own comsats. Japan would have one by
1977, and Iran, Saudi Arabia, and Indonesia were each planning to
orbit their own.

Besides making it easier to communicate around the world,
satellites were responsible for cutting the cost of overseas conversa-
tions. In 1947, a 3-min phone call from New York to London cost $12.
The same call in 1975 cost $5.40. (O’ Toole, W Post, 12 Jan 75, 1)

13 January: Dr. John L. McLucas, Secretary of the Air Force, announced
the selection of the General Dynamics Corp. YF—16 prototype for full-
scale engineering development as the Air Force’s F—16 air combat
fighter. A $417 904 758 fixed-price-incentive contract to fabricate 15
engineering development F-16 aircraft was awarded to General
Dynamics, which had been in competition with Northrop Corp. and its
YF—17 lightweight fighter prototype during flight-test evaluations at
the Air Force Flight Test Center. Dr. McLucas said the decision in
favor of General Dynamics had been based on cost and technical
engineering proposals submitted by the companies. The Air Force
planned to introduce a minimum of 650 F—16 aircraft into the active
inventory by the early 1980s.

The Air Force also awarded a $55 500 000 fixed-price-incentive
contract to United Aircraft Corp’s Pratt & Whitney Div. to produce
the F100 engine used in the F—16. (DOD Release 16— 75)

® Marshall Space Flight Center plans for the FY 1975 reduction-in-
force had been revised, MSFC announced. The target date for issuance
of RIF notices to MSFC employees had been delayed from mid-January
to 29 Jan. with an effective date of 14 Mar. The 2-wk delay resulted
from the need for an additional decrease in the end-of-FY 1975
personnel ceiling, from 4145 to 4113. This further reduction was
MSFC’s share of the government-wide reduction of 40 000 employees
called for by President Ford in 1974. (MSFC Release 75—6) '

® Marshall Space Flight Center announced the award of a $59 950
contract to Abbott Laboratories for living human kidney cells to be
used by U.S. astronauts in the German electrophoresis experiment
during the July U.S.-U.S.S.R. Apollo-Soyuz Test Project. Abbott
Laboratories would provide the cells as part of an experiment to find a
way to isolate effectively the one kidney cell in 20 that produced the
enzyme urokinase, an enzyme capable of dissolving blood clots.
Because gravity made such separations difficult on earth, scientists
hoped to develop new technology in the zero-g environment of space.
The experiment was being developed, built, and tested by West
Germany’s Messerschmitt-Boelkow-Blohm Gmbtt. (MSFC Releases
75—1, 75-13)

13-21 January: Preparations for U.S. participation in the joint U.S.~
U.S.S.R. Apollo-Soyuz Test Project mission in July continued at
Kennedy Space Center. After removal from environmentally pro-
tected shrouds, postistorage inspection, and installation of eight
stabilizing fins, the Saturn IB booster, SA—210, was stacked on the
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mobile launcher inside the Vehicle Assembly Building on 13 Jan.
Engineers began electrical and mechanical systems tests on the first
stage and installed flame curtains and panels to shroud the outboard
engines. The Saturn IVB second stage was mated to the booster 14
Jan. and the instrument unit added to the stack 16 Jan. A boilerplate
unit simulating the Apollo command module was added 17 Jan. The
boilerplate would be removed and replaced with the actual space-
craft, and the rollout of the entire vehicle to the launch pad was
scheduled for March.

The docking system and docking module were mated 17 Jan. after
combined systems tests. The complete unit would be placed into the
spacecraft adapter in February. Swing-arm launch-control center
integration was completed 21 Jan. (KSC Release 165—74; MSFC
Release 75—19; Spaceport News, 23 Jan 75, 3; 6 Feb 75, 3; Marshall
Star, 2 Jan 75, 2)

14 January: NASA’s Earth Resources Technology Satellite, ERTS, had been
renamed Landsat, NASA Associate Administrator for Applications
Charles W. Mathews announced at a Landsat—B prelaunch press
briefing in Washington, D.C. Erts 1, launched 23 July 1972, would be
called Landsat 1; ERTS-B, scheduled for launch 19 Jan., would be
designated Landsat 2 once in orbit. Mathews said that, since NASA
planned a SEASAT to study the oceans (see 9 Jan.), Landsat seemed a
more appropriate name for a satellite that studied the land.

Landsat Program Manager Harry Mannheimer said that Land-
sat— B would be launched into the same orbital plane as Landsat I but
180° out of phase. Between them the two satellites would retrace the
identical ground track every 9 days rather than the 18-day interval of
one satellite. The additional coverage would enable scientists to study
dynamic phenomena more effectively. Mannheimer said that a
significant improvement over Landsat 1 was Landsat—B’s increase in
command storage, adding flexibility in commanding the various
instruments while the spacecraft was out of view of a ground station.

James R. Morrison, Landsat Resources Survey Program Manager,
said that, whereas the emphasis of the Landsat ! mission was on
experimentation, the emphasis for Landsat—B would be on fewer but
larger scale applications of remote-sensing information to real
resource problems. Of the 120 investigators—compared with 320
investigators during the Landsat I mission—57 were U.S.-sponsored
and 52 were from foreign countries. During the rigorous selection,
preference had been given to investigations that included direct
participation and cost-sharing by bona fide users in both the public
and private sectors.

New with Landsat—B were the Applications Systems Verification
Tests (ASVT), based on results of Landsat 1, to further develop,
demonstrate, and document Landsat results. The ASVTs were larger
in design and scope than earlier investigations, essentially beyond the
capability of any one investigator to manage. ASVTs for Landsat—B
included a large-area crop inventory experiment (LACIE), ice-warn
program, snow-cover and snow-melt prediction program, natural
resources information system, and environmental information sys-
tem. (Text)

® Apollo-Soyuz Test Project crew members Thomas P. Stafford, Donald
K. Slayton, and Vance D. Brand participated in a 9-hr exercise at
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Kennedy Space Center to test the Apollo spacecraft’s internal sys-
tems, earth-landing systems, and instrument packages. The astro-
nauts climbed into the Apollo, which was inside a huge altitude
chamber, to test the systems at simulated altitudes of up to 61 000 m
while cabin pressure was maintained at 34 474 newtons per sq m.
Pressure inside the cabin was also lowered to zero to test the integrity
of the astronauts’ space suits. On 16 Jan. the U.S. backup crew for the
mission, Alan L. Bean, Ronald E. Evans, and Jack R. Lousma,
participated in a similar exercise. (VASA Activities, Feb 75, 11; KSC
Release 5—75)

¢ Flight Research Center was investigating the use of TV to provide visual
information to pilots of future aircraft and spacecraft, NASA an-
nounced. TV might enhance target visibility for pilots of high-per-
formance aircraft that might have to approach and land at high angles
of attack with reduced window area, and for unmanned remotely
piloted research vehicles that would augment flight instrumentation
with visual. For testing, FRC had installed a TV camera on top of a
Piper PA~—30 aircraft with a 12.5-by 17.5-m TV screen installed on the
instrument panel. A curtain would restrict the test pilot’s view
through cockpit windows with a safety pilot riding in the right seat of
the aircraft. Besides demonstrating use of TV for approach and
landings, the first phase of the program would evaluate the pilot’s
ability to judge altitude using TV. The second phase would aim at
ogtimizing the TV system for landing maneuvers. (NASA Release
75~-11) ’

14—17 January: NASA and Air Force Cambridge Research Laboratory
launched 10 rocket-borne experiments to study the upper atmosphere
as a follow-on to the June 1974 Atmospheric Layering and Density
Distribution of Ions and Neutrals program (Project ALADDIN °74). Two
experiments on the Ute-Tomahawk rockets released chemical clouds
into the atmosphere to measure winds and temperature and diffusion
coefficients. The first, launched 15 Jan., released aluminum vapor at
160-km altitude, creating a blue-green glowing cloud visible along
much of the eastern seaboard. A second, launched 17 Jan. after a 1-day
postponement, released trimethylaluminum in puffs 10 sec apart from
180 km down to 90 km. Five single-stage Super-Lokis carried
instruments to measure density, temperature, and wind, and instru-
mentation aboard two Paiute-Tomahawks measured the atomic
oxygen density profile. A prelaunch performance test of a Ute-
Tomahawk was made 14 Jan. (WFC Releases 75—1, 75—2; NYT, 16
June 75, 29)

15 January: President Ford signed Executive Order 11834 establishing the
Energy Research and Development Administration—under Admini-
strator Dr. Robert C. Seamans, Jr.—and the Nuclear Regulatory
Commission—under Chairman William A. Anders—effective 19 Jan.
Establishment of the two new agencies was provided for in the Energy
Reorganization Act of 1974, signed into law on 11 Oct. 1974 by’
President Ford, which abolished the Atomic Energy Commission and
reassigned its responsibilities. ERDA would take over AEC’s research
and development programs including the development of fossil,
nuclear, solar, and geothermal energy to meet present and future
needs. ERDA would also take the lead in energy R&D programs
transferred from the Dept. of the Interior, National Science

6



ASTRONAUTICS AND AERONAUTICS, 1975 January

Foundation, and Environmental Protection Agency. NRC was
assigned AEC’s licensing and regulatory responsibilities. (PD, 20 Jan
75, 54; ERDA Release 75—1; ERDA Fact Sheet)

16 January—8 February: U.S. and U.S.S.R. Apollo-Soyuz Test Project work-
ing groups held their last major meeting in the U.S. before the
scheduled July launches. The five working groups included 80 Soviet
aerospace specialists led by Academician Boris N. Petrov and ASTP
Technical Director for the U.5.S.R. Konstantin D. Bushuyev. Work-
ing Group 3, Soviet specialists in docking systems, arrived 16 Jan. and
went directly to Rockwell International Corp. in California for joint
tests of the docking system alignment pin and socket. Following the
tests, the group returned to JSC to review the results of those tests and
others made earlier in Moscow.

NASTRAN to analyze Space Shuttle structures. Recipients of the
awards included 12 NASA and 12 contractor employees. (NASA Release
75—-13

16 January)—B February: U.S. and U.S.S.R. Apollo-Soyuz Test Project work-
ing groups held their last major meeting in the U.S. before the
scheduled July launches. The five working groups included 80 Soviet
aerospace specialists led by Academician Boris N. Petrov and ASTP
Technical Director for the U.S.S.R. Konstantin D. Bushuyev. Work-
ing Group 3, Soviet specialists in docking systems, arrived 16 Jan. and
went directly to Rockwell International Corp. in California for joint
tests of the docking system alignment pin and socket. Following the
tests, the group returned to JSC to review the results of those tests and
others made earlier in Moscow.

On 20 Jan. a portion of Working Group 1—for experiments,
trajectories, and contingencies plans—arrived at JSC to prepare
for joint simulations scheduled for March. Group 4, for communica-
tions systems, also arrived to review the results of independent
U.S. and Soviet tests of the flight communications system. The
latter group—accompanied by Dr. Glynn S. Lunney, U.S. ASTP
Technical Director, and Prof. Bushuyev—then traveled to Kennedy
Space Center 3 Feb. to make electromagnetic radio and TV com-
patibility tests.

The remaining Soviet specialists arrived in the U.S. on 27 Jan.
Working Group 2, for control systems and docking targets, prepared
contingency-c¢ontrol modes for the mission, and Working Group 5
prepared the final report on the compatibility of ASTP life-support
systems. Group 5 also certified the equipment to be transferred be-
tween the two spacecraft.

Although a portion of Group 1 would remain in the U.S. through crew
training scheduled for 11 Feb., most of the Soviet contingent returned
to the Soviet Union 8 Feb. The next major meeting for the working
groups was scheduled for mid-May in Moscow. (JSC Release 75— 02;
Spaceport News, 6 Feb 75, 3)

17 January: A request for proposals for integrated electronic assemblies
(IEA) for the Space Shuttle’s solid-rocket boosters had been issued by
Marshall Space Flight Center, MSFC announced. The proposals would
be for design, development, test and evaluation, fabrication, and
assembly of 33 IEAs. The Space Shuttle would carry two refurbishable
IEAs, one forward and one aft, to route commands from the Orbiter to
the thrust-vector control system to release the nosecap and frustum,
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jettison the solid-rocket motor nozzle, detach parachutes, and turn on
the recovery aids. (MSFC Release 75—11)

18 January: New members of the House of Representatives Committee on
Science and Technology, led by Committee Chairman Olin E. Teague
(D—Tex.), made an orientation tour of Kennedy Space Center. In
addition to visits to Launch Complexes 36 and 39, the KSC industrial
area, and the Visitors Information Center, the committee members
viewed the Apollo spacecraft being readied for the July U.S.-U.S.S.R.
Apollo-Soyuz Test Project and the Viking lander being prepared for
the August twin mission to Mars. The members also received special
briefings on Center activities. (KSC Release 11— 75)

20 January: The appointments of four senior European Space Research
Organization directors became effective. The appointments were
Professor of Engineering Massimo Trella (Italy) as Technical Opera-
tor, Bernard Deloffre (France) as Director of the Spacelab program,
Walter Luksch (West Germany) as Director of the Communications
Satellite Programme, and John Hawkes (United Kingdom) as Head of
Development and Technology at ESRO’s Space Research and
Technology Center (ESTEC) in the Netherlands. (ESRO Release, 20 Jan
75)

® An interagency agreement between NASA and Department of Interior to
use NASA technology for mineral extraction was announced by
Secretary of the Interior Rogers C. B. Morton. Funded and directed
by DOI and combining efforts of NASA and contractor scientists, the
project would apply NASA experience in developing of systems for
manned and automated operations in hostile environments to
demonstrate new coal-mining technology. NASA has designated
Marshall Space Flight Center as the lead NASA Center. (NASA Release
75-17)

21 January: The current fleet of supersonic transports—including the 16
Anglo-French Concordes and 14 Soviet Tu—144s flying or scheduled
for service—would cause minimal damage to the ozone layer, Dr. Alan
J. Grobecker, Director of the Dept. of Transportation’s Climatic
Impact Assessment Program, announced at a press briefing. Citing a
3-yr DOT study, “The Effects of Stratospheric Pollution by Aireraft,”
Dr. Grobecker said it would require 125 Concordes flying 4.5 hr daily
to cause a minimally detectable change in the ozone layer. However,
the study concluded that future expansion of stratospheric jet fleets
should be carefully monitored.

Recomimendations made by the study included development of
engines to meet specific nitrogen oxide-emission standards, develop-
ment of low-sulfur aviation fuels, and establishment of stratospheric
air-qudlity standards and engine-emission regulations. (AP, NYT, 22
Jan 75, 33; Robinson, Av Wk, 27 Jan 75, 16—17)

22-25 January: NASA launched Landsat 2 (L.andsat— B), formerly called
Earth Resources Technology Satellite (ERTS—B), from Western Test
Range .at 9:56 am PST on a two-stage Thor-Delta booster supple-
mented by nine strap-on rockets. The satellite entered a near-polar
orbit with a 918.23-km apogee, 912.89-km perigee, 103.32-min
period, and 99.09° inclination. Primary objective of the mission was to
acquire multispectral imagery over the U.S. and foreign countries in
quantity sufficient to improve remote-sensing interpretative tech-
niques and to further demonstrate the practical application of Landsat

8
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data. Secondary objectives were to acquire sufficient multispectral
coverage over the U.S. to supply data requirements for the
Applications System Verification Tests for at least 1 yr, to acquire
multispectral coverage for at least 2 yr over the major agricultural
areas of the world to illustrate further applications of Landsat imagery
for crop inventory, and to demonstrate successful operation of the
Data Collection System. )

A 3-day delay in the launch changed the initial orbital phasing of
Landsat 2 relative to Landsat 1 (launched as Erts 1 on 23 July 1972)
into a 12- to 6-day repeat cycle instead of the planned 9-day cycle.
However, an orbital correction maneuver beginning 27 Jan. and end-
ing 6 Feb. altered phasing to a 9-day repeat cycle. The payload
separated from the launch vehicle 50 min 3 sec after launch, followed
by solar-panel deployment and earth acquisition using the attitude-
control system. The command system was turned on automatically,
permitting activation of the payload by ground stations. During the
night of 22—23 Jan. the mechanical integrity of the wideband video
tape recorder was verified, Data-Collection System (DCS) activated,
and data-collection platform experiment data transmitted. By 12:00
pm EST 23 Jan. all spacecraft systems were operating and by 25 Jan.
the wideband transmitter, wideband video tape recorder, multi-
spectral scanner (MSS), and return-beam vidicon (RBV) were turned
on, and operating normally. ,

Teaming up with Landsat 1, the 953-kg Landsat 2 would provide
repetitive coverage of almost the entire earth to demonstrate the
practical benefits of resources management from space for NASA in
cooperation with the Dept. of Agriculture, National Oceanic and
Atmospheric Administration, Dept. of the Interior, Environmental
Protection Agency, U.S. Army Corps of Engineers, and various state,
local, and foreign organizations. Experiments included the coopera-
tive NASA—DOA-NOAA Large Area Crop Inventory (LACIE), which
combined crop-acreage measurements derived from Landsat data
with meteorological information from ground stations and NOAA
satellites to assess crop yields and make production forecasts. During
the first yr of operation, LACIE would concentrate on U.S.-grown
wheat, but the experiment would later be expanded to other crops and
other regions.

Other experiments included land-use survey and mapping; mineral
resources, geological, structural, and land-form surveys; water
resources studies; marine and ocean surveys; meteorological and
environmental studies; and interpretative techniques development.

Data were being transmitted to three NASA tracking and data-
acquisition facilities at Fairbanks, Al; Goldstone, Calif.; and
Greenbelt, Md. In addition, Canada and Brazil operated Landsat
ground data-acquisition stations and Italy and Iran were constructing
similar facilities. Data received from the satellite were sent to the
NASA Data Processing Facility at Goddard Space Flight Center where
1300 images, covering 45 million sq km, could be processed each
week. The data would then be forwarded to the Federal Data Center
and made available to the public.

The Landsat mission was part of a U.S. program to develop remote-
sensing methods for improved management of earth’s resources. In
addition to Landsat 1 and 2, the program included remote-sensor
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instrument development; data-analysis research using data from
spacecraft, aircraft, and ground-truth sites; low-, intermediate-, and
high-altitude aircraft flights; and Earth Resources Experiment
Package (EREP) experiments completed during the 1973 manned
%{ylgi)) missions. (NASA MORs, 9, 23 Jan 75; NASA Releases 74—329,

22 January: NASA’s Oso 5 Orbiting Solar Observatory began its 7th yr in
earth orbit. Launched 22 Jan, 1969 to study the sun and its influence
on earth’s atmosphere, Oso 5 had completed more than 34 000 orbits.
It was the fifth of eight spacecraft launched in the 0SO program to
observe the sun during most of its 11-yr solar cycle. Oso 5 had been
shut down 3 yr after launch but was reactivated in July 1974 after
decay of the orbit of Oso 7 (launched 29 Sept. 1971). Oso 5, which had a
planned lifetime of 6 mo, was obtaining data on the frequency and
extent of eruptions on the sun’s surface. (NASA Release 75—46)

23 January: The Air Force’s prototype B—1 strategic bomber successfully
completed its second flight test at Air Force Flight Test Center.
Primary objectives of the 3-hr 21-min flight included evaluation of the
aircraft’s wing sweep control system, flying qualities in the initial
climb, and power approach configuration. The auxiliary power unit
was also evaluated and air-start tests were made.

Following takeoff, the B—1 climbed to 3050 m, where its landing
gear, flaps, and slats were retracted. After flying at low speeds with
the wings in the full forward 15° pesition, the wings were swept 25°,
and the aircraft climbed to 4900 m and conducted air-start tests at
mach 0.7. The prototype then slowed to 463 km per hr and its speed
brake was checked in a descent to traffic-pattern altitude. The B—1
then landed safely at AFFTC. (AFSC Newsreview, March 75)

® The Federal Communications Commission approved a plan for
International Business Machines Corp. and Communications Satel-
lite Corp.’s Comsat General subsidiary to form a domestic satellite
company with a third company as long as no partner owned less than
10% or more than 49% of the stock. However, a plan in which 1BM
would replace Lockheed Aircraft Corp. and MCI Communications
Corp. as Comsat’s partner and own 55% was rejected. The FCC stated
that this plan would give IBM too much power over the specialized
communications business.

Other alternatives suggested by the FCC included a plan whereby
IBM and Comsat could independently enter the communications
satellite business or Comsat could join another consortium without
IBM. Another alternative was that Comsat, which was not permitted to
deal directly with the public, could lease space communications
circuits to IBM under an arrangement similar to the one Comsat had
with American Telephone & Telegraph Co.

Whatever the arrangement, FCC ruled, IBM must establish a
separate corporation for its satellite operations. (FCC Memorandum
Opinion and Order 75— 156; FCC Release 46281; D], WPost 24 Jan 75,
D7; W Star-News, 24 Jan 75 F21)

® Ground was broken for Marshall Space Flight Center’s x-ray telescope
test facility for the High Energy Astronomy Observatory (HEAO)
program. The facility, which would cost $4 million including
equipment, would be used to test instruments for the HEAO program
as well as to calibrate rocket payloads for x-ray stellar studies and
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make advance telescope calibrations. The HEAO program included
three unmanned scientific satellites to be launched into low earth
orbit between 1977 and 1979 to study the invisible light of x-rays,
gamma rays, and cosmic rays. (Marshall Star, 29 Jan 75, 4)

24 January: Studies of the heavy particle cosmic-ray exposure received by
the astronauts during the nine Apollo lunar orbital missions revealed a
significant variation in exposure as a function of the amount of

“shielding and the phase of the solar cycle, Science magazine reported.
The command module pilot, who remained in the spacecraft while the
two other crew members landed on the moon, had received the least
exposure. The ankle, the least shielded part of the body, received a
higher exposure than the chest, which had greater shielding. A sharp
rise in exposure had been evident beginning with Apollo 14 when
mission times increased. Observed variations in flux from mission to
mission—the flux during Apollo 16 and 17 was 2.4 times higher than
Apollo 8 through 12—was attributed to solar modulation of the
primary cosmic ray beam.

Data obtained during the Apollo missions would be used for
planning long-range missions and for estimating expected biological
damage. (Benton et al., Science, Vol. 187, 263—5)

® The U.S.S.R. commanded the retrorockets aboard Salyut 3 (launched
25 June 1974) to fire, putting the orbital workshop on a descent
trajectory. After 7 mo in space, it reentered and burned up over the
western part of the-Pacific Ocean. After a 16-day visit to Salyut 3 in
July 1974 by a two-man crew aboard Soyuz 14, a second crew launched
26 Aug. 1974 aboard Soyuz 15 had failed, in several attempts, to dock
with the station and returned to earth after 48 hr in space. (Tass,
FBIS—Sov, 24 Jan 75, Ul)

27 January: NASA Black Brant VC sounding rockets would be used to carry
materials-processing experiments as a low-cost way of expanding
observations made during the 1973—1974 Skylab missions, NASA
announced. Three flights a year aboard the sounding rockets were
planned from 1975 through 1980 to provide a better understanding of
material behavior during melting, solidification, and heat treatment
without the effects of gravity. Although the sounding rockets would
provide only 6 min of low gravity—one ten-thousandth of the gravity
on earth-—rocket missions were the only way to get low-gravity
materials-processing data between the July 1975 manned Apollo-
Soyuz Test Project and the Space Shuttle flights in the 1980s. (NASA
Release 75—12)

® Dr. James C. Fletcher, NASA Administrator, and New York City mayor
Abraham D. Beame met in New York to review NASA-developed
safety standards for handling liquefied natural gas. Following a 1973
gas storage tank fire that killed 40 persons, New York officials had
asked NASA to use its experience in handling highly volatile rocket
fuels to help the city establish a comprehensive risk-management
plan to design, construct, and operate natural gas facilities. The plan,
developed at Kennedy Space Center and incorporated into New York
City Fire Department operating procedures, identified liquid gas
risks, controlled the risks through redundant fail-safe techniques, and
set up criteria for discussions to eliminate or accept certain risks.

Also discussed was the new fiberglass and aluminum breathing
system developed at Johnson Space Center and being tested by
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firefighters in New York, Houston, and Los Angeles. Results to date
indicated that the new unit—which was 30% lighter than conventional
systems and featured a high-pressure, longer duration air tank and a
face mask allowing better vision—was superior to old-style units. The
new system was expected to be introduced commercially later in the
year. (NASA Release 75—25)

e Sen. Edward M. Kennedy (D—Mass.) introduced S. 397 to authorize the
Secretary of the Interior to acquire and maintain for future
generations the site in Auburn, Mass., on which Dr. Robert H.
Goddard launched the first liquid-propelled rocket on 16 March 1926.
(CR, 27 Jan 75, S884)

27 January—13 February: A joint conference of technical directors for the
U.8.—U.S.8.R. Apollo-Soyuz Test Project met at Johnson Space
Center. Participants in the conference, held while U.S. and Soviet
working groups also met at JSC (see 16 Jan.—8 Feb.), reviewed the
progress of ASTP preparations and published the necessary documen-
tation.

A joint communique issued 13 Feb. stated that discussions and
agreements were completed on technical questions relating to the
development of new spacecraft equipment and design improvement,
mission ground-support equipment, and publication of technical
documentation.

The communique also stated that communication lines between
U.S. and U.S.S.R. centers fully guaranteed the flow of information
necessary to conduct the joint mission. Both docking systems were
carefully checked and were ready for flight, with final checkouts
scheduled at the respective launch sites. Crew training was
proceeding satisfactorily (see 7—26 Feb.) with the final joint training
session scheduled for April in the U.S.S.R.

Soviet ASTP Technical Director, Professor Konstantin D. Bush-
uyev, had informed U.S. officials that Soyuz 16 (launched 2 Dec. 1974)
had successfully completed a full test of basic flight phases planned
for ASTP as well ds performance of spacecraft systems and interaction
with U.S.SR. ground control systems. Joint U.S.-U.S.S.R. tracking
activity during the flight had shown that the precision of tracking
information was satisfactory.

During a 13 Feb. press conference at JSC, Professor Bushuyev said
that, in addition to changes in the Soyuz life-support systems and the
addition of the docking apparatus, other design changes on the Soyuz
spacecraft included the installation of a transporter for the Apollo and
related antennas, a new interspacecraft communications system, an
optical target to permit Apollo to target the approach and rendezvous,
and some flashing beacons and orientation lights. (Joint communique
text; JSC press briefing transcript, 13 Feb 75)

28 January: Lee R. Scherer assumed the duties of Director of Kennedy
Space Center, succeeding Dr. Kurt H. Debus, who retired in October
1974. Scherer had been Flight Research Center Director since 1971
and, before that, Assistant Director for Lunar Programs and manager
of the Lunar Orbiter program at NASA Hq. (KSC Release 17—75)

® Marshall Space Flight Center announced the award of three contracts,
part of a program to design, fabricate, test, and demonstrate a low-
cost aesthetically appealing solar collector for residential heating and
cooling. Chamberlain Manufacturing Corp. was awarded $72 621 and
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Honeywell, Inc., was awarded $104 255 to deliver a low-cost collector
based on existing technology and the requirements of the solar heating
and cooling demonstration. A third contract was awarded to PPG
Industries which would furnish collector panels from off-the-shelf
hardware at essentially no cost. (MSFC Release 75—22)

29 January: NASA’s basic goal in the U.S. stratospheric reséarch program
was to determine the normal makeup of the upper atmosphere with
emphasis on understanding the dynamic processes occurring and the
perturbations caused by natural and man-made events, Dr. James C.
Fletcher, NASA Administrator, said at a hearing before the Senate
Committee on Aeronautical and Space Sciences. NASA’s current high-
altitude program was being carried out by conventional and special
purpose aircraft such as the U—2, instrumented packages placed on
commercial aircraft, instrumented balloons, sounding rockets, and
computer modeling techniques. Satellites still provided the best
potential for continuing repetitive global observations of the upper
atmosphere. The Nimbus satellites had measured properties
affecting the ozone and had made vertical profiles of the upper
atmosphere. Atmospheric Explorer (AE) satellites had made coordi-
nated investigations of photochemical processes in the upper
atmosphere caused by solar ultraviolet radiation.

Dr. Fletcher said that NASA would continue these efforts and had
plans for new atmospheric studies. In addition to payloads planned for
launch on the Space Shuttle, NASA would use instrumented aircraft,
balloons, and sounding rockets to study the effects of chlorofliorometh-
anes, or Freon, on atmospheric ozone. (Transcript) )

® Reduction-in-force and reduction-in-grade notices were sent to 213 Civil
Service employees at Marshall Space Flight Centef as a result of the
reduction in the end-of-FY 1975 personnel ceiling. In addition to the 93
persons separated and the 120 persons reduced in grade, 191 MSFC
employees received reassignments as part of a reclassification survey
conducted during the summer of 1974, (MSFC Release 75—24)

30 January: NASA’s Office of Space Science announced assignment to
Marshall Space Flight Center of overall responsibility for a definition
study of the Atmospheric, Magnetospheric and Plasmas-in-Space
(AMPS) Spacelab payload, to fly on the Space Shuttle. AMPS would be a
manned laboratory equipped to study the dynamic process of the
atmosphere and magnetosphere, using active and passive probing
‘techniques. (NASA Release 75—28)

31 January: An unexpected and sudden drop in the total nimber of
ionospheric electrons within 1000 km of the burning Saturn V second-
stage engines had been noted during the 15 May 1973 launch of Skylab
1, Science magazine reported.The probable cause of the electron loss
was the large number of hydrogen (H,) and water vapor moleculés
added by the engines to the ionospheric F-region of the atmosphere.
This initiated a recombination process between ionospheric positive
ions and ambient electrons, causing the removal of ion-electron pairs.
The Saturn’s first-stage engines, which burned kerosene in an oxygen
environment, cut off at 88 km and, therefore, had little effect on the
ionosphere F-region. ,

Similar ¢hanges in ionospheric chemistry had not been noted in
association with Saturn V vehicles launched before Skylab I because
all their final parking orbits (and therefore their second-stage burns)
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had been below 190 km, where the ionospheric chemistry is different.
(Mendillo et al., Science, 31 Jan 75, 343—5)

® Marshall Space Flight Center announced the award of two contracts to
Martin Marietta Corp. for further studies on the Earth Orbiting
Teleoperator System (EOTS). Under a $246 570 contract Martin would
design EOTS, an unmanned remotely controlled spacecraft, to operate
in earth orbit near the Space Shuttle Orbiter. The spacecraft would
carry a TV camera for close-up inspection, have docking capability,
and be propelled by cold-gas expulsion. Under a $64 000 contract
Martin would develop a complete set of requirements for the control
and display station, a unit in the Orbiter that would contain control
equipment common to all experiments requiring a teleoperator
system. (MSFC Release 75—29)

® NASA had awarded a $152 565 000 cost-plus-award-fee contract to
Martin Marietta Corp. for the design, development, and test of the
Space Shuttle external tank, Marshall Space Flight Center an-
nounced. The contract, which covered the first increment of the
external tank project for 1 Sept. 1973 to 30 June 1980, called for a
maximum production rate of 24 tanks per year and delivery of major
ground-test articles and 6 flight-model tanks. The work would be done
at Michoud Assembly Facility under the direction of MSFC. (MSFC
Release 75—28)

During January: Opportunities and Choices in Space Science, 1974, a
report published by the Space Science Board of the National
Research Council, recommended that NASA undertake the Large
Space Telescope as the only new space research start in FY 1976. The
telescope should be followed by a series of permanent national and
international observatories in orbit. The report also recommended
that, budget permitting, NASA undertake in 1977 a lunar—polar
mission, a Pioneer—Jupiter orbiter, a Mariner—Jupiter— Uranus
mission, and a solar maximum mission. However, NASA should
compare the importance of the Pioneer—Jupiter orbiter with the
Mariner— Jupiter— Uranus mission if current FY 1977 budget esti-
mates would not support both missions. Other recommendations
included an immediate reevaluation of strategy for missions to explore
the outer solar system during the next decade and for returning a
Martian surface sample to earth instead of landing an unmanned
laboratory to perform analyses as current plans propose.

The report strongly endorsed the High Energy Astronomical
Observatories (HEAO), Pioneer—Venus mission, and Mariner—
.(I'i%pit()er—Saturn mission as vital to the nation’s space science efforts.

ext

¢ Contracts involving $25 000 or more awarded by Marshall Space Flight
Center during the month totaled nearly $200 million. Among them
were awards to Lockheed Missiles and Space Co., Inc., for $67 500 to
develop the capability of predicting radiant heating at the base region
of the Space Shuttle, and for $49 971 to continue a two-phase study of
flow effects on Space Shuttle plume simulation. Lockheed also had
received $59 740 to continue analyses of Apollo Telescope Mount data
obtained during the Skylab mission. A $29 945 contract had gone to
Northrop Services, Inc., to continue studies on Space Tug recovery of
a spinning satellite.

The U.S.'Army Engineer Div., Ala., had received two contracts. A
$2-million contract had been awarded for construction at MSFC of the
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structural test facility for the Solid Rocket Booster and a $2.93-million
contract has been awarded for construction and modifications to the
Dynamic Test Facility for vibration testing of the Space Shuttle in the
vertical positions. The contracts also included a $152.6-million award
to Martin Marietta Corp. for the design, development, test, and
evaluation of the Space Shuttle external tank, including six flight units
and test hardware.

MSFC had awarded the Dept. of Commerce $60 000 for an
atmospheric measuring program. Bendix Corp. had received $99 736
for a Skylab control-moment gyro anomaly investigation, and the
University of New York had received $36 253 to continue data
analysis of a Skylab zodiacal light experiment. (MSFC Release 75— 39)
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2 February: High-speed computer techniques were producing profiles of
giant red stars, in a NASA-sponsored research project conducted by
California Institute of Technology scientist Dr. Juliana Christy-
Sackmann at the Jet Propulsion Laboratory.

Analyzing high-resolution infrared data on successive star
flashes representing from a fraction of a year to a million years in the
evolution of a red giant, Dr. Christy-Sackmann found that the violent
combustion of helium in the heart of the stars, releasing heat up to 260
million°C, produced a predominance of carbon. She stressed the
convective role of helium and hydrogen in fueling the stellar fires: A
convective tongue of helium was driven through layers of burning
shells toward the outer envelope of hydrogen. Hydrogen might also
drop down to overlap, giving extra energy to an old star. The release of
energy from the interior of the stars varied, apparently because of
convective zones that seemed to come and go. Although each flash
produced extreme interior disruption, surface changes in most cases
were minor.

The length of time required for computation had prevented
previous investigators from following and analyzing more than a few of
the hundreds of successive flashes occurring in a star; using the new
computer technique, Dr. Christy-Sackmann planned to analyze
hundreds. (JPL Release, 2 Feb 75)

3 February: President Ford sent a $349.4 billion FY 1976 budget request to
Congress, an increase of $45.0 billion over the FY 1975 request. The
recommended deficit of $51.9 billion was a peacetime record high
designed to help revive the Nation’s sagging economy. In his budget
message to Congress, the President said that his recommendations
provided for fiscal policy actions to inerease purchasing power and
stimulate economic revival; a major new energy program to hold down
energy use, accelerate development of domestic energy resources,
and promote energy research and development; an increase in outlays
for defense to maintain preparedness and preserve force levels in the
face of rising costs; a l-yr moratorium on new Federal spending
programs other than energy; and a temporary 5% ceiling on increases
in pay for Federal employees and on individual benefits tied to
changes in consumer prices. Proposals included a one-time $16-billion
tax cut— $12 billion for individual taxpayers and $4 billion for
business—to stimulate economic recovery.

Energy: The President specifically requested that no new Federal
spending programs be initiated in FY 1976 except in the field of energy,
which had a total recommended budget authority set at $2.491 billion.
Federal energy functions were divided into three broad categories:
general operating programs (analysis and development of energy
policy), regulatory programs, and research and development pro-
grams. General operating programs, with a recommended budget
authority of $548 million, would be administered by the Federal
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Energy Administration (FEA), Dept. of the Interior, and the new
Energy Research and Development Administration (ERDA). Federal
energy regulation, with a recommended budget authority of $178
million, was managed by FEA, Nuclear Regulatory Commission (NRC),
and Federal Power Commission. Although the new budget called for
support from NASA and the National Science Foundation (NSF) for
energy R&D, ERDA would have the major responsibility,

The proposed energy program called for an increased fee on
imported oil and an excise tax on domestically produced petroleum
and natural gas. The proposal also called for decontrol of oil
prices—coupled with a windfall profits tax—and deregulation of
prices on new natural gas.

Energy

(in millions of dollars)

OQOutlays

1974 1975 1976 Recommended budget

Program or agency actual estimate estimate authority for 1976
Energy:
General operating programs 223. 152, 498. 548.
Regulation - 90. 171, 164. 178,
Research and development 739. 1131. 1577. 1764.
Total energy 606. 1454, 2240. 2491.

The Federal government had further expanded its research and
development program to provide new and improved technologies
necessary to increase domestic energy resources. Outlays for energy
R&D would be $1.7 billion in FY 1976, an increase of 36% over FY 1975
and 102% over 1974. Budget recommendations continued a vigorous
nuclear R&D program and accelerated non-nuclear energy R&D,
particularly in coal and solar energy.

General Science, Space, and Technology

(in millions of dollars)

Outlays
1974 1975 1976 Recomniended budget
Program or agency actnal estimate estimate authority for 1976*
Space research an(i technology:
Manned space flight 1473 1538 1705 1782
Space science, applications, and
technology 1168 1040 1127 1119
Supporting space activities 322 327 351 324
Subtotal 2963 2905 3183 3225
General science and basic research:
National Science Foundation 647 649 720 757
Energy R h and Develop
Administration 369 393 414 438
Earth Sciences:
Geological Survey 178 238 266 268
- Deductions for offsetting receipts -3 -3 -3 -3
Total 4154 4183 4581 4686

*Compares with budget authority of $3874 million in 1974 and $4299 million in 1975.
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General Science. and . Technology: Requested funding totaling
$4.686 billion for general science, space, and technology—not
including energy or Dept. of Defense programs—was highlighted by
the buildup in the development and production of the Space Shuttle;
continued development of spacecraft to explore the sun, planets, and
universe; continued research, development, and experimentation in
the application of space technology for surveying natural resources
and improving weather forecasting; and increased support for basic
science.

Agencies receiving the major portions of the general science,
space, and technology funds were NASA, NSF, ERDA, National Oceanic
and Atmospheric Administration, and Geological Survey.

Air Transportation and Nonmilitary Aeronautical Research: In the
field of transportation, for which the recommended FY 1976 budget
authority was $5.568 billion, air transportation accounted for $2.660
billion. The Administration would propose major legislation in avia-
tion development, and revenues providing for continued long-term
Federal development of the airway system, substantial restructuring
of the airport grant program, and more equitable structuring of air-
transportation user fees.

NASA would spend $316 million in FY 1976 on its broad program of
research and technology to support civilian and military aeronautical
objectives. Major aims of the program: to reduce aircraft noise and
exhaust pollution, reduce fuel consumption, and improve aircraft
performance, reliability, and safety.

Air Transportation

(in millions of dollars)

Outlays
1974 1975 1976 Recommended budget
Program or agency actual estimate estimate authority for 1976
Air transportation:

Airways ‘and airports 1870 2092 2288 2285
Air carrier subsidies 3 67 66 61
Aeronautical research and

technology 292 304 316 314

Total, air transportation 2236 2464 2670 2660

l

Defense Research, Development, Test, and Evaluation: Total
obligational authority of $103 billion for military defense included a
$10.236-billion estimate for RDT&E to permit continued engineering
development of the B—1 strategic bomber, of the Trident submarine
missile system, of long-range and intercontinental ballistic missiles,
and of the command, control, and communiecations of strategic forces.
Also funded under the RDT&E function were military astronautics
programs to improve space technology for military applications and to
develop space vehicles for specific military missions. Efforts would be
increased on development of a missile early warning system,
communications satellite system, NAVSTAR global positioning system,
and uses of NASA’s Space Shuttle for launching military space
payloads.
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Military Research, Development, Test and Evaluation
Programs

(in millions of dollars)

Budget plan Obligations
1974 1975 1976 1974 1975 1976
actual  estimate  estimate actual  estimate estimate
Summary of programs by
activities:
1. Military sciences 427 346 432 586 485 899 428 092 432 700 484 393
2. Aireraft and related
equipment 1 667 463 1615 499 2123 267 1 660 347 1620520 2113520
3. Missiles and related
equipment 2123007 2107534 2488503 2071245 2126370 2477253
4. Military astronautics and
related equipment 590 028 523 757 625 451 585 187 524130 622214
5. Ships, small craft, and
related equipment 633 990 665 301 664 346 647 832 668 026 664 146
6. Ordnance, combat ve-
hicles, and related
equipment 426 630 464 607 569 941 418 264 469429 564 245
7. Other equipment 1594571 1844160 2195680 1611604 1850172 2186 43
8. Programwide manage-
ment and support 731938 962 068 1083513 727287 960709 1081 407
Total direct 8194973 8615513 10 236 600 8149858  8.652 056 10 193 621

Defense Procurement: Qut of atotal FY 1976 recommended defense
procurement budget authority of $24.420 billion, $8.015 billion was
designated for aircraft and $3.306 billion was designated for missiles.

Defense Procurement

(in millions of dollars)

1974 actual 1975 estimate 1976 estimate

Ajreraft 5.938.2 6.081.9

8014.8

Missiles 2681.8 2 544.8 3 305.6
Ships 3508.4 3174.6 5 446.0
Combat vehicles, weapons, and torpedoes 575.5 708.4 1314.6
Other . 4763.5 4 846.0 6 338.5
Total 17 467.4 17 355.7 24 419.5

(PD, 10Feb. 75, 128—136; OMB, Budget of the U.S. Govt., FY 1976
and appendixes)

® Dr. James C. Fletcher, NASA Administrator, released the budget
statement he had given at a 1 Feb. press briefing. The FY 1976 NASA
budget called for the authorization of $3.539 billion and net outlays of
$3.498 billion for the 12-mo period beginning 1 July, and additional

NASA Budget Plan, FY 76

(in millions of do]]ars)

FY 1974 FY 1975 FY 1976
R h and Develop 2310.9 2323.3 2678.4
Construction of Facilities 101.1 142.7 84.6
Research and Program
Management 744.0 765.2 176.0
Total ' 3156.0 3231.2 3539.0
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amounts of $958.9 million in authorizations and $905.6 in net outlays
for the 3-mo transition period beginning 1 July 1976.

Dr. Fletcher said the new budget was ““lean but manageable.” For
the first time since 1961 the budget provided no new program starts.
In accordance with President Ford’s request to hold FY 1975 and FY
1976 expenditures to a minimum, NASA, in FY 1975, had deferred
obligations of $72 million and outlays of $70 million, reduced civil
service employment by 300, and made program adjustments to stay
within the total FY 1975 and 1976 hudgets. Further adjustments might
be necessary if the inflation rate continued to grow,

Although NASA’s FY 1976 budget was up $300 million from the
previous year, $200 million of this increase was specifically
anticipated in last year’s budget to carry forward commitments built
into programs approved in FY 1975. Therefore, NASA had received an
effective increase of only $100 million, or about 3%. This, along with
the nation’s current 9% inflation rate, was a “*good indicator of the
leanness of NASA’s FY 1976 budget.”

The budget would permit NASA to proceed with current major
programs as planned: The Space Shuttle, scheduled for a first
manned orbital flight in mid-1979, and Landsat—C, scheduled for a
fall 1977 launch, would continue on schedule. Reduction of fuel use in
aircraft remained a principal focus in NASA’s aeronautics research
and technology. NASA was also continuing stratospheric studies,
including the effects of pollutants on the environment, with significant
contributions coming from NASA meteorological and atmospheric
satellites, sounding rockets, and balloons and high-flying aircraft.

Although there would be no new starts, NASA would continue its
study and advanced technical development for science, applications,
and aeronautics projects to be started in future years, including
preliminary work for payloads to fly on the Space Shuttle and
Spacelab.

The 1975 calendar year launch schedule was one of the most
ambitious in U.S. history with 28 launches scheduled, including the
joint U.S.—U.S.S.R. Apollo-Soyuz Test Project in July and the two
Viking missions to Mars scheduled for August. -

Although NASA’s legal responsibilities for energy research and
development—designated under the Solar Heating and Cooling Act of
1974—had been transferred to the Energy Research and Development
Administration, NASA would work closely with ERDA in various
aspects of solar research and development.

Dr. George M. Low, NASA Deputy Administrator, said at the press
briefing that the largest budget increase was for manned spaceflight,
where the increase for the Shuttle was partially offset by reduced
spending for the rest of manned spaceflight. The small increase for
space science did not tell the whole story: If funds for the Viking
program were subtracted, the budget for the rest of science had
increased $170 million from FY 1974 to FY 1976. Although
applications, aeronautics, and space technology programs each
showed small increases, funds for tracking and data acquisition
decreased slightly despite increased maintenance costs for tracking
stations, because NASA was beginning to close down tracking stations,
prell)laxl')ilng for the time when tracking and data relay satellites would be
available.
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NASA Budget Plan

(in millions of dollars)

FY 1974 FY 1975 FY 1976

Manned space flight 999.9 1110.3 1414.6
Space science 664.5 542.8 582.6
Applications 159.0 174.5 175.0
Aeronautics and space technology 234.3 237.8 250.3
Tracking and data acquisition 244.0 248.0 243.0
Energy programs 4.7 4.4 5.9
Technology utilization 4.5 5.5 7.0

Total Research and Development 2310.9 2323.3 2678.4
Construction of Facilities 101.1 142.7 84.6
Research and Program Management 744.0 765.2 776.0

Total budget plan 3156.0 3231.2 3539.0

William E. Lilly, NASA Comptroller, said that, of the $84.6 million
budgeted for construction of facilities, $47.2 million was to continue
the buildup of Space Shuttle facilities, mostly for launch and landing
facilities at Kennedy Space Center. The remaining funds were for
normal rehabilitation and modification of existing facilities, with
(slmaHer amounts for minor construction and for facilities planning and

esign.

Civil service manpower was expected to continue at the same level
for FY 1976 with 24 316 employees. However, the number of support
service contractors—excluding mission or stage contractors—would
decrease from 18 637 in FY 1975 to 17 811 in FY 1976. The estimated
125 000 persons working on NASA programs during FY 1975 was
expected to increase by 6000 to 7000 by the end of FY 1976.

Distribution of funds to the Centers would change: An increase of
$224.3 million would go to Johnson Space Center for the Shuttle
program. A decrease of $37.3 million for XSC reflected a decrease in
funding for the construction program. Goddard Space Flight Center

Estimated Distribution of Total NASA Budget

(in millions of dollars)

Increase
or

FY 1975 FY 1976 Decrease
Johnson Space Center 922.6 1146.9 224.3
ohn F. Kennedy Space Center, NASA 275.9 238.6 -37.3
Marshall Space Flight Center 428.7 541.2 112.5
National Space Technology Laboratories 10.0 10.9 0.9
Goddard Space Flight Center 493.7 461.1 —32.6
Wallops Flight Center 319 3L3 -0.6
Jet Propulsion Laboratory 180.9 188.1 7.2
Ames Research Center 168.2 193.0 32.0
Flight Research Center 34.6 40.3 5.7
Langley Research Center 285.5 249.4 —36.1
Lewis Research Center 218.1 253.3 35.2
NASA Headquarters 159.1 166.4 7.3
Undetermined 22.0 18.5 -3:5
Total 3231.2 3539.0 307.8
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was down $32.6 million, largely because of a decrease in funding for
Delta vehicles. (OMB, Budget of U.S. Govt., FY 76 and Appendix;
NASA FY 76 budget briefing, 1 Feb 76, transcript; NASA Release, FY
76 budget briefing background material; Fletcher budget statement,
3 Feb 76, text)

e The Federal Council for Science and Technology, a committee of
officials representing major research and development agencies,
released “Report on the Federal R&D Program—FY 1976,” a summary
of 17 R&D agencies’ efforts in applying science and technology to
national issues. The report stated that the FY 1976 budget included
$21 billion for R&D programs, a 15% increase over the FY 1975 R&D
budget of $18.8 billion. Of this, approximately $7.4 billion was
planned for civilian programs including energy, health, education,
agriculture, environment, urban problems, and transportation. Ap-
proximately one-fourth the civilian R&D budget was planned for
energy, with the largest share of that—$1.55 million—going to the
Energy Research and Development Administration. Nine other
government agencies would receive increases in R&D budgets, with
NASA’s FY 1976 budget estimate increasing to $3.539 billion, up from
$3.231 billion in FY 1975, an increase of more than $300 million.
Space R&D would continue with projects to explore Mars, Venus,
and outer planets, as well as the sun. Satellites would continue to be
used for earth resources assessment, weather prediction, and surveys
of potential geothermal energy sources. _

The Federal Aviation Administration would receive increases for
air traffic safety, and Dept. of Defense increases would support
development of the B—1 manned strategic aircraft, Trident missile
systems, and Navy and Air Force air combat fighters. (Text; OMB,
Budget of the U.S. Gout., FY 1976)

® NASA management had permitted inflight use of “undesirable compo-
nents” in the electrical system of the Thor-Delta launch vehicle to
preserve the program’s schedule, Aviation Week & Space Technelogy
reported. At least two Thor-Deltas had been launched with the same
electrical-system contamination failure potential that “probably
caused the loss” of the U.K.’s Skynet II A military communications
satellite 18 Jan. 1974. Av Wk reported that, although NASA officials
considered the policy undesirable, they had used the components
until they could be recycled or replaced, in the belief that the risk had
been acceptable. On 18 Dec. 1974 the French—West German
Symphonie 1 was almost lost when an apparent eleetrical contamina-
tion problem occurred in the Thor-Delta’s second stage. Av Wk said
that Symphonie program management had not been aware of the
vehicle’s electrical-system failure potential. (Av Wk, 3 Feb 75, 44)

® A 9.6-gram finely powdered lunar sample arrived at Marshall Space
Flight Center where scientists would measure in a vacuum the
sample’s thermal conductivity, a fundamental property governing
heat flow through the surface of the moon. The data, correlated with
data obtained from previous studies on simulated lunar samples,
would be used to develop a thermophysical model of the moon,
helping scientists better to understand the moon’s origin, history, and
relationship to the earth. (MSFC Release 75—41)

e Kennedy Space Center awarded a $79 991 contract to the Univ. of
Florida’s Institute of Food and Agriculture Sciences for research on
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freeze-tertiperature prediction. Under the terms of the contract, a
follow-on of a 1973 contract to study the feasibility of using remote-
sensifig devices for temperaturé measurement and evaluation, the
Univ. of Florida would receive satellite and aircraft data from KSC and
the National Oceanic and Atmospheric Administration that would
provide actual measurements of leaf and ground temperatures at
specific times and places. Following calibration, the data would be
combined into a temperature-prediction model. Then, using known
variables such as current temperature, humidity, time, cloudcover,
arid wind velocity, the user could accurately forecast where freezing
temiperatures would occur. (KSC Release 21-75)

3—11 February: A delegation representing the U.S.8.R. Communications
Administidtion met in Washington with representatives of the
International Telecommunication Satellite Organization (INTELSAT)
to discuss preliminary arrangements for the U.S.S.R. to use INTELSAT
satellites for communications between tlie Soviet Union and the U.S.,
Canada, ahd Mexico. According to preliminary agreements, INTELSAT
would provide the U.S.S.R. with “occasional use” of space segment
capacity in the INTELSAT system for preassigned voice-grade
services, television relays, and digital transmission. The U.S.S.R.
Communications Administration was constructing an earth station to
work with the INTELSAT system begifining in mid-1975. (INTELSAT
release; 28 Feb 75) ;

4 February: Air Force Systems Command’s Aeronautical Systems Div.
announced plans to begin flight evaluation of fan blades constructed
of advdnced composite materials. The new blades, made of an
aluminum alloy matrix enforced by silicon carbide-coated boron
filaments, would be flown on an F—111 aircraft over a 2- to 3-yr périod
at the Air Force Flight Test Center in California. The composite
bladés, 40% lighter than convehntional titanium blades, were expected
to increase operating efficiency by reducing rotating mass, increasing
tip, s;;eeds, and eliminating padrt-span shrouds. {AFSC Release OIP
301.74) ;

® Edward N. Cole, retired president of General Motors Corp., was
designing a freight carrier, called the Huskie, twice the size of the
Boeing 747, the Christian Science Monitor réported. Cole, whose plan
was still on the drawing board, envisioned a fleet of 300 Huskies
carrying freight around the world, each aircraft flylng 15 hr a day.
Becaisé fast loading and unloading was critical to the plane’s
ecohorhic success, an automated modular loading and unloading
system was also being designed to permit the craft to take off again
within 30 min of landing. With the price tag for the fleet estimated at
$13 billioh, Cole was counting on government interest to bolster his
plans. CSM repoited that Dept. of Defense officials were interested in
a fleet of privately built cargo planes——with government-insured
mortgages=—that could be commandeered by the military in an
emergency. (AP, CSM, 4 Feb 75, 5B)

® NASA annotihced that General Counsel R. Tenney Johnson would leave
NASA to become general counsel of the Energy Research and
Development Administration, effective 16 Feb. Johnson had been
with NASA since May 1973. NASA Deputy General Counsel S. Neil
Hose;zlba]l had been named acting General Counsel. (NASA Release
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® Academician Anatoly A. Blagonravov; one of the Soviet Union’s lead-
ing space scientists, died in Moscow at the age of 80. Blagonravov,
chairman of the Soviet Academy of Sciences’ Commission for Space
Research and head of the State Research Institute of Engineering
Studies, was one of the key scientists responsible for launching
the world’s first satellite, Sputnik 1, 4 Oct. 1957. Blagonravov had
begun his career in the military and much of his early work was on
the development of automatic infantry weapons. He later turned
to the development of spacecraft, making major design contributions
to the Soviet Union’s Lunik I, launched 2 June 1959, as the first
man-made object to fly by the moon. Blagonravov also represented
the U.S.S.R. in many international organizations: He had been vice-
president of the International Space Research Committee, perma-
nent U.S.S.R. representative on the United Nations Scientific
and Technical Subcommittee for the Peaceful Use of Space,
and permanent deputy Soviet representative on the U.N. Space
Committee.

In 1962 Blagonravov held discussions with Dr. Hugh L. Dryden,
Deputy Administrator of NASA, during which details for exchange of
satellite data were worked out. (Moscow Domestic News Service,
FBIS= )Sov, 7Feb 75, Ul; W Post, 7Feb 75, C8; McElheny, NYT, 6 Feb
75, 34

5 February: Bills were introduced in the Senate (S. 573) by Sen. Frank E.
Moss (D-Utah), and in the House of Representatives (H.R. 2931) by
Rep. Olin E. Teague (D-Tex.), “to authorize appropriations to the
National Aeronautics and Space Administration for research and
development, construction of facilities, and research and program
management, and for other purposes.” Bill S. 573 was referred to the
Committee on Aeronautical and Space Sciences. Bill H.R. 2931 was
referred to the Committee on Science and Technology. (CR, 5 Feb 75,
H659, 51430)

® NASA’s new Low Cost Modular Spacecraft (LCMS), a recoverable
compartmented spacecraft being considered for use aboard the Space
Shuttle, was. demonstrated at a news conference at Rockwell
Intérnationial Corp.’s Space Division. The LCMS consisted of an
instrument and spacecraft assembly joined by a transition ring.
Scientific instruments or earth-resources sensors could be attached to
the LCMS for specific missions. Designed by Goddard Space Flight
Center engineers, the LCMS would fit into the 5- by 18-m payload bay
of the Orbiter and also could serve as a platform for as many as 14
satellites. The system could be placed in orbit by the Shuttle and later
serviced or recovered and returned to earth for needed repairs. Dr.
Robert G. Wilson, Director of Advanced Payload Analysis at NASA
Headquarters, said that a recoverable modular satellite system such
as LCMS could save as much as $100 million annually over the cost of
Il;ogregoxéerable satellites. (JSC Roundup, 14 Feb 75, 3; Goddard News,

eb 75, 8)

6 February: NASA lavinched Sms 2 (SMS-B Synchronous Meteorological
Satellite) into transfer orbit from the Eastern Test Range at 5:04 pm
EST. Launched for the National Oceanic and Atmospheric Admini-
stration, the three-stage inertially guided Thor-Delta booster placed
the satellite in an orbit with a 36 810-km apogee, 197-km perigee,
651.0-min period, and 23.9° inclination. Originally scheduled for 30°
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Jan., the launch had been delayed to replace the Inertial Measure-
ment Unit of the launch vehicle’s flight-control system with a newer
more reliable unit. The spacecraft performed normally during the
transfer orbit, and attitude and reorientation maneuvers were
performed as planned. The apogee boost motor was fired on second
apogee at 9:43 am EST 7 Feb. placing Sms 2 in a synchronous orbit;
orbital parameters were 36 685-km apogee, 35 680-km perigee,
1456.4-min period, and 1.1° inclination. By 10 Feb. the spacecraft was
drifting westward at 6° per day toward the final operational station of
115° west longitude. Over several days beginning 10 Feb., the onboard
auxiliary propulsion system was fired to place the spacecraft into
prcl)Jper attitude for operational use. First photos were transmitted 11
Feb.

NASA objectives—to launch the spacecraft into a synchronous erbit
of sufficient accuracy to enable the spacecraft to accomplish its
operational mission requirements, conduct an in-orbit evaluation and
checkout of the spacecraft, and turn operational contrel over to
NOAA—were met, and the mission was adjudged successful 22 April.
NASA turned over control of Sms 2 to NOAA 10 March.

The 628-kg cylindrical spacecraft carried five instruments to
provide high-quality day and night cloudcover data; take radiance
temperatures of the earth’s atmosphere; measure proton, electron,
and solar x-ray fluxes, and magnetic fields; transmit processed data
from central facilities to regional stations; and transmit environmental
information to NOAA from the thousands of manned and unmanned
data-collection platforms on land, rivers, lakes, and the sea.

Sms 2, together with its sister craft Sms I (launched 17 May 1974),
provided continuous coverage of the Western Hemisphere, trans-
mitting weather photos every 30 min. SMS photos would be made into
film loops of clouds moving over oceans and land masses to help
meteorologists determine what types of cloud formations and weather
conditions might cause the destructive tornadoes and hurricanes that
frequently occur over the eastern U.S.

Sms 2 was the second in a series of two operational prototypes and
one operational spacecraft (SMS—C, to be called Goes 1 in orbit)
developed and funded by NASA to meet the requirements of the Dept.
of Commerce’s Geostationary Operational Environmental Satellite
(GOES) system. Under a NASA—DOC agreement, NASA was conducting a
program to develop improved sensors and techniques—based on
technology developed in its Tiros, Nimbus, and Applications
Technology Satellite programs—for DOC’s operational program.
Follow-on GOES spacecraft were being planned. Goddard Space Flight
Center, which managed the SMS program under the direction of
NASA’s Office of Applications, also had responsibility for the Thor-
Delta launch vehicle. (NASA MORs, 9 Jan, 10 Feb, 23 April 75; NASA
Releases 75—6, 75—~27; GSFC Wkly SSR, 6—12 Feb 75)

® DOD announced the award of a $3.6-million contract to Aerojet
Electrosystems Co. for design, development, and delivery of one
prototype and one flight microwave temperature sounder to be used
on military meteorological satellites between 1977—1980. Under the
contract, Aerojet would build and test one mechanical-thermal
simulator and associated ground equipment for calibration and
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testing, and would develop a sofiware data package to convert
satellite data to temperature profiles.

The microwave sounder would be designed to measure atmospherie
temperature from the surface of the earth to altitudes above 30 km
without regard to cloudcover. (AFSC Release OIP 028.75)

® France launched Starlette, a passive geodetic satellite, from Kourou,
French Guiana, on a Diamant B/P.4 launcher.The satellite entered
orbit with a 1137-km apogee, 804-km perigee, 104.5-min period, and
49.8° inclination. Starlette, with an inner core of uranium 238 to give it
a high mass and reduce gravitational effects on the spacecraft, would
reflect laser emissions directed at it from ground stations to study the
earth’s gravitational field, elasticity of the earth, and moments of the
earth’s poles.

The launch was the first for the Diamant booster developed by the
Centre National de Recherches Scientifiques. (GSFC Wkly SSR, 6—12
Feb 75; Av Wk, 9 Dec 75, 55; 17 Feb 75, 19) .

7 February: NASA had issued a request for proposals for the procurement of
telecommunications services provided by a Tracking and Data Relay
Satellite System (TDRSS) developed and operated by industry to meet
NASA requirements, NASA announced. TDRSS, consisting of two
specialized relay satellites in synchronous earth orbit and a U.S.-based
ground terminal, would relay nearly continuous data and voice
commands to and from mission spacecraft and the ground control
center. The network could support all earth-orbiting spacecraft below
5000 km, including the Space Shuttle and Spacelab, and provide 85%
coverage, compared with the current 15% coverage by the
conventional ground tracking system. (NASA Release 75—37)

® An A—7D aircraft with a DIGITAC digital flight-control system—first of
its kind to be flight-tested by the Air Force—made its first flight at Air
Force Flight Test Center. DIGITAC was part of a program to investigate
the feasibility of installing digital flight-control systems in current and
future tactical fighter aircraft.

The system, featuring a pilot-selectable control mode, would
increase flight-control reliability with its component self-test capa-
bility, improve combat effectiveness by permitting multimode aircraft-
handling qualities, and cost less because of the system’s inherent
flexibility and the general availability of its digital components. (AFSC
Release OIP 057.75)

® Dr. Hertha Firnberg, Austrian Minister of Science and Research, and
Roy Gibson, Director General of the European Space Research
Organization (ESRO), signed an agreement in Vienna permitiing
Austria to participate in individual European space programs—in-
cluding Spacelab—without obligation of membership. (Spacelab
Newsletter 75—1)

® A decrease in the amount of ozone in the stratosphere would cause an
increase in skin cancer in white (the most susceptible) Americans,
Walter Sullivan wrote in a New York Times article. The findings were
based on the combined results of a 1974 NASA study that used
instrumented aircraft to profile ozone and nitrogen oxide in the
stratosphere, the National Cancer Institute’s 1974 Third National
Cancer Survey, and the Dept. of Transportation’s 3-yr study “The
Effects of Stratospheric Pollution by Aircraft” [see 21 Jan.].
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The NASA study, which used high-altitude U-2 aircraft, confirmed
that atmospheric ozone increased from the equator to the poles and
was also influenced by regional and seasonal variations. Ozone mole-
cules above the latitude of Houston were only three fifths as plentiful
as above the latitude of Minneapolis. Correspondingly, the Cancer
Institute survey showed an annual incidence of nearly 400 skin-cancer

-cases per 100 000 whites in Dallas, Tex., and less than half that figure
in the Minneapolis area.

These data, when combined with the DOT study, indicated that the
number of skin-cancer cases in the U.S. would increase by 6000, or
1%, a year if 120 supersonic transports operated in the stratosphere
for 4 hr daily, thus depleting the zone by 0.5%. (Lowenstein et al.,
Journal of Atmospheric Sciences, Nov 75, 2185— 90; Sullivan, NYT, 7
Feb 75, 11)

7 February—1 March: The eight prime and backup Soviet cosmonauts
training for the July Apollo-Soyuz Test Project joined with U.S. prime
and backup astronauts in the U.S. to continue training for the joint
mission. The cosmonauts—Aleksey A. Leonov, Valery N. Kubasov,
Anatoly V. Filipchenko, Nikolay N. Rukavishnikov, Vladimir A.
Dzhanebekov, Boris D. Andreyev, Yury V. Romanenko, and
Aleksandr S. Ivanchenkov-—arrived in Washington, D.C., 7 Feb, and
traveled to Kennedy Space Center the following morning.

The group toured KSC 8 Feb. giving the cosmonauts their first
glimpse of the U.S. launch complex. Col. Leonov commented that the
pad from which Alan B. Shepard was launched in 1961 “is a very
simple launch stand compared to the ones we use now.”

Following a tour of Disney World in Florida 9 Feb., the cosmonauts
spent 10 Feb. inspecting the Vehicle Assembly Building, where the
Apollo would be stacked on the Saturn IB launch vehicle; the Launch
Control Center firing room, from which the rocket would be
controlled; and Launch Complex 39 Pad B, from which the Apollo
spacecraft would be launched. Press coverage of the first Soviet visit
to KSC noted that previous invitations for Soviet officials to visit KSC
had been turned down,apparently because of Soviet unwillingness to
reciprocate with invitations to Baykonur Cosmodrome. But in May
U.S. astronauts would return the visit by going to the Soviet launch
site.

The astronauts and cosmonauts flew to Johnson Space Center to
begin a 2-wk training period that included exercises in command and
docking module simulators and mockups; joint language-training
sessions; briefings on experiments, contingencies, and mission rules;
and practice run-throughs of the planned joint activity days. Following
a press conference at which U.S. and Soviet ASTP crew members were
introduced to JSC employees, the Soviet cosmonauts returned to the
U.S.S.R. in two groups, on 28 Feb. and 1 March. (NASA Release
75—34; JsC Release 75—07; NASA ASTP Status Report No. 7;Spaceport
Z}}’egs, 21 Feb 75; JSC Roundup, 28 Feb 75, 1; McElheny, NYT, 10—17

eb 75)

10 February: More than 19 000 aerospace workers struck McDonnell
Douglas Corp. facilities in Missouri, California, and Florida, saying
that their demands for increased wages and benefits had not been
met. In McDonnell’s St. Louis plant, where the Defense Dept.’s F—4
Phantom jets and F—15 Eagle fighters were built, 12 000 employees
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walked off the job. The press quoted company officials as saying that
the strike would slow, and perhaps stop, production. Only the few
aircraft ready for final assembly and flight testing would be
completed. About 7000 workers walked out of California facilities,
including Vandenberg Air Force Base. At Kennedy Space Center, 200
McDonnell Douglas employees struck, causing postponement of the
Telesat—C launch scheduled 6 March on a McDonnell-built Delta
launch vehicle. (C Trib, 11 Feb 75; NASA PIO, interview, 14 Feb 75)

® Formation of a Federal interagency group—the Federal Interagency
Task Force on Inadvertent Modification of the Stratosphere
(IMOS)—to investigate the relationship of freons (fluorochlorohydro-
carbons) to ozone reduction in the stratosphere was announced by the
Chairman of the Council on Environmental Quality, Dr. Russell W.
Peterson, and the Chairman of the Federal Council for Science and
Technology, Dr. H. Guyford Stever. The group included representa-
tives from NASA; the Departments of Agriculture, Commerce,
Defense, Justice, and Transportation; Dept. of Health, Education, and
Welfare; Energy Research and Development Administration; Environ-
mental Protection Agency; National Science Foundation; and Inter-
departmental Committee for Atmospheric Sciences.

IMOS would prepare a report summarizing atmospheric, medical,
and ecological information on the freon/ozone relationship. The report
would also evaluate possible economic impacts and alternatives to
industry, consider what Federal action could be taken, and propose a
Federal program to resolve the issues. (Fed Council for Seci and Tech
Release 1)

11 February: Dr. John F. Clark, Goddard Space Flight Center Director,
and Dr. James W. Smith, president of Greenbelt Homes, Inc., signed
a cooperative agreement to install experimental solar heating units in
four four-family housing units in Greenbelt, Md. During the first
phase of the project, all four of the units would be instrumented to
measure heat loss and fuel-consumption characteristics, and two of
the four would be fully insulated. Based on the cost-effectiveness of
the first phase, the two insulated buildings would be equipped with
solar heating units designed to augment existing hot-water radiator
systems. The remaining two units would serve as control for
comparison. The solar units, which would be designed at GSFC, would
be installed in time for the 1975—1976 heating season. (Goddard News,
March 75, 1—2; GHI manager’s ofc, interview, 5 Oct 1976)

® The first airborne terminal for an Air Force communications satellite
system was being installed in a C—141 aircraft as part of a flight-test
program to develop a system for transmitting high-priority messages
throughout the world via Air Force repeater satellites. In addition to
the C—141 terminal, the system included six additional airborne and
four ground terminals. Results of the 6-mo test would help DOD decide
whether the terminals should be produced in quantity. (AFSC Release
OIP 303.74)

12 February: Water vapor was detected for the first time deep in the atmos-
phere of Jupiter in October 1974 by a group of Univ. of Arizona
scientists aboard NASA’s C—141 Airborne Infrared Observatory,
Ames Research Center announced. The data, combined with data
gathered by the Pioneer 10 and 11 flybys of the planet in 1973 and
1974, added to the speculation that organic compounds being formed
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in Jupiter’s atmosphere might account for the red, brown, and orange
coloring of the planet’s clouds.

The discovery was made with a 91.5-cm infrared telescope, newly
installed aboard the C—141, which was flying above virtually all the
water vapor in the earth’s atmosphere. Scientists would use the new
data to predict Jupiter’s temperature and pressure, develop a
structural model of the planet’s atmosphere, and determine Jupiter’s
character at the time of its formation. (ARC Release 75—3; ARC
Airborne Astronomy Prog Mgr, interview, 26 July 76; Larson et al.,
Astrophysical Journal, 1 May 75, L137—40) ’

¢ Communications Satellite Corp. released its 1974 annual report: earn-
ings during 1974 had increased to a record $44 918 000, or $4.49 per
share, up from $36 299 000 or $3.63 per share in 1973,

In his “Message for the Shareholders,” ComSatCorp President
Joseph V. Charyk attributed the growth to the continued increase in
communications traffic over ComSatCorp’s global network. Ex-
cluding the U.S. mainland-Hawaii service, the number of half-circuits
leased by ComSat to U.S. international carriers increased during the
yeai by about 20%, from 2933 at the end of 1973 to 3510 at the end of
1974.

Responding to the increased demand for service, ComSatCorp and
its partners in the International Telecommunications Satellite
Organization had continued to improve and expand the system during
1974. A sixth Intelsat IV satellite, Intelsat IV F8, had been launched
21 Nov. Three higher capacity Intelsat IV—As were scheduled for
launch during 1975, and three additional Intelsat IV~ As were
scheduled for launches beginning in 1977. Even higher capacity
Intelsat V satellites were being planned for use in the 1980s.

The ground network had been expanded to a year-end total of 104
antennas at 84 earth station sites in 60 countries. Construction of
additional antennas was begun at ComSatCorp-operated stations in
Maine and West Virginia. (ComSat Release 75—7; ComSatCorp 1974
Annual Rpt, 3 March 75)

14 February: High-temperature core reactors, fueled by fissioning ura-
nium plasmas, could be used to “burn up” or eliminate radioactive
wastes produced in the fission process, NASA announced. In a NASA-
sponsored program to develop advanced nuclear-powered rocket
propulsion, scientists had found that long-lived radioactive wastes
could be transformed into harmless materials by bombarding them
with neutrons. The uranium-compound fuel could be circulated and
returned to the reactor to burn up the materials produced in the fuel.
Computer analyses showed that a gaseous fuel reactor could establish
a balance’in rates of production and elimination of the waste produced
after 3 yr of operation; once this equilibrium was established, no
additional long-lived radioactive wastes would be produced. The
gaseous fuel reactor also could be designed to burn wastes from
conventional nuclear-fission reactors. (NASA Release 75—44; Schnei-
der et al., Nuclear Technology, Sept 75, 34—50)

® Marshall Space Flight Center announced the award of a 10-mo $149 325
contract to Econ, Inc., to study the technical and economic feasibility
of two different solar power plants, both in space and on the ground,
and compare them with conventional terrestrial plants expected to
exist in the future. The first system was an orbiting system which
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would generate electrical power from the sun and transmit it to
industries and cities on earth. A second kind of solar-power
generating system, located on a remote area of the earth, could
transfer power via an earth-orbiting satellite to users thousands of
kilometers away. Econ, Inc., would use results from earlier concept
studies to define requirements for payload packaging, development
and checkout, and resupply for launch on the Space Shuttle. (MSFC
Release 75—37)

® The government of Indonesia selected Hughes Aircraft Corp. to build a
satellite communications system linking 120 million residents of the
Indonesian islands. Under the $23.6-million contract signed in
Jakarta, Hughes would build two satellites, a master control system,
and nine earth stations. Thirty additional stations would be built to
Hughes specifications by two other U.S. firms. The satellites were
tentatively scheduled for launch in fall 1976. (LA Times, 16 Feb 75)

14 February—17 June: Flight Research Center flew 16 flights using an
instrumented B—57 to gather detailed information on jet streams,
thermal turbulence, and mountain waves over the western U.S. as
part of the Measurement for Atmospheric Turbulence program. On-
board instruments measured velocity and acceleration in the various
samples as the B—57 flew through the turbulence for 10 min on a
straight-line course at altitudes up to 15 000 m. Langley Research
Center, which had been making similar flights over the eastern U.S.
since March 1974, would analyze the data for use in making future
aircraft safer in turbulent air. (FRC Release 4—75)

15 February: The Indonesian government concluded a $120.6-million (4.6
billion Belgian francs) agreement with the General Bank of Belgium to
finance construction of two communications satellites, a satellite
control station in Jakarta, and 39 comsat network stations throughout
the Indonesian islands. (Jakarta Domestic Service, FBIS—Indonesia,
19 Feb 75, N1)

® The U.S. could land men on Mars in 10 yr if a commitment similar te
President Kennedy’s pledge in 1961 to make a moon landing were
made, Dr. Wernher von Braun, former NASA Deputy Associate
Administrator, said in a speech at the Johns Hopkins Univ. Applied
Physics Laboratory. Dr. von Braun, vice president for engineering
and development at Fairchild Industries, Inc., said that nuclear-
powered command ships could be sent to orbit the planet while a
lander traveled to the Martian surface. The cost of the program would
approximate the near-$25 billion cost of the Apollo program. (B.Sun,
16 Feb 75, B16)

® Soviet and American fraternizing at Cape Canaveral and Florida’s Dis-
ney World in recent weeks were evidence of how much the world had
changed since the 1950s, a New York Times editorial said. ““What was
once a ferociously pursued race in space has given way to détente in
space,”’ with the preparations for the joint Apollo-Soyuz Test Project
in July. Skeptics, complaining that Moscow would be the “‘big net
gainer’”’ in the project, were correct only from a narrow intelligence
point of view. They missed the main point for déiente in space.
Neither the U.S. nor the Soviet Union had resources sufficient for
fruitful human activity in space for decades ahead. “It is simply
enlightened selfishness for Washington and Moscow to work together
in space.”” And this was only a start. What was needed even more was
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“broadly based cooperation in space efforts embracing the personnel
and talents of all nations for the benefit of all humanity.” (NYT, 15 Feb
75, 28)

18 February: US.S.R. and India signed a 5-yr agreement on scientific
exchange and cooperation between the Soviet Academy of Sciences
and India’s Dept. of Science and Technology. The agreement pro-
vided for wider cooperation between the two countries in various
fields of science and technology, and for the exchange of delegations
and information. (Tass, FBIS—Sov, 6 March 75, J1)

19 February—19 March: Hairline cracks were discovered in the hold-
down fittings on the fins of the Saturn IB launch vehicle scheduled
to launch the Apollo spacecraft in the Apollo-Soyuz Test Project in
July. After an earlier routine inspection at Michoud Assembly Facility
had turned up one crack, a more detailed inspection at Kennedy
Space Center 19 Feb. revealed 25-cm cracks on the fittings of two of
the eight fins. A decision was made to replace the two fins. The
cracks would not affect flight, but were in an area carrying the weight
of the vehicle as it sat atop the mobile launcher. During a later inspec-
tion, cracks also were found in the remaining six fins, making it
necessary to replace all eight.

Replacement work began 11 March. Engineers strengthened the
cracked areas by placing compressive stresses in the surface of the
material, by pneumatically pounding it with a small bundle of rods. Six
of the fins were replaced by 15 March.

The spacecraft was placed atop the Saturn IB on 17 March and
replacement of the remaining two fins was completed by 19 March. (KSC
Release 27— 75; NASA Release 75—50, 75—57; Marshall Star, 19 March
75)

® The Air Force System Command’s Materials Laboratory had successfully
static-tested a full-scale F—15 aircraft wing constructed of advanced
composite materials, AFSC announced. The wing had withstood a
maximum load 45% greater than expected during actual flight, before
giving way at the point where the titanium rear spur flange and upper
skin were bolted together. The composite wing, 18% lighter than an all-
metal wing, was made of a brown epoxy thin honeycomb sandwich
material reinforced with graphite-epoxy stiffeners. The ribs were
graphite-epoxy and the spurs were metal. The wing, the largest
aircraft wing ever built of advanced composite materials, was 4.9 m
wide at the root chord and 1.5 m wide at the tip chord, and had a 4.3-m
span.

The program had begun in May 1971 with an $8.2-million contract
award to McDonnell Douglas Corp. for development of the wing,
which was expected to reduce fuel requirements by increasing range,
speed, and maneuverability. (AFSC Release OIP 021.75)

® Despite the immediate need for aircraft noise-abatement regulations,
little or nothing had been done, Sen. John V. Tunney (D— Calif.) said
in a speech on the floor of the Senate. The Federal Aviation Adminis-
tration was considering proposals to curb jet-fleet noise by retrofitting
engine nacelles of JT—3D and JT—8D aircraft with sound-absorbing
material. Delay had comeé in part from industry, which favored an
alternate NASA refan program costing five times that of retrofit and not
technologically feasible for several years. In addition, the NASA
program could not quiet the JT—3D aircraft—the Boeing 707s and
McDonnell Douglas DC— 8s—which made up the noisiest fourth of the
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nation’s jet fleet. Sen. Tunney said that the potential benefits of the
NASA program did not justify waiting until the technology was ready at
a cost five times greater than retrofitting, If FAA was to prove
responsible in the area of aircraft noise abatement, it could not
“succumb to industry pressure against retrofit.” A retrofit regulation
should be put into final form at the first available opportunity. (CR, 19
Feb 75, 52160)

20 February: Some “very heavy” influential politicians had been rallying
around NASA’s “little known and unglamorous” Earth Resources
Technology Satellite [renamed Landsat 14 Jan.] program, inducing
President Ford to overrule his budget advisers and provide money for
a third spacecraft in 1977, Arlen J. Large said in the Wall Street
Journal. It wasn’t only NASA but “‘the ERTS community—geographers,
foresters, pollution fighters and land-use planners” that lobbied for a
third satellite to continue the work of Landsat 1 and 2 (launched 23
July 1972 and 22 Jan. 1975). The Office of Management and Budget
had wanted to delay funding until NASA developed cameras with
better resolution, but the “‘lobbying blitz”” convinced President Ford
to overrule OMB; money for the satellite was included in the FY 1976
budget. (Large, WSJ, 20 Feb 75, 44)

® Intelsat IV F-6 communications satellite was destroyed by a NASA range
safety officer 415 sec after launch from Eastern Test Range when the
Atlas-Centaur test vehicle tumbled out of control. Lifting off at 6:35
pm EST, the mission had been normal to Atlas booster-engine cutoff at
138 sec. Then telemetry data indicated several malfunctions, in-
cluding electrical problems and loss of altitude. After destruction, the
vehicle impacted in the Atlantic Ocean 800 kin downrange from the
launch site. An investigation of the failure was begun under the
direction of Lewis Research Center and the mission was officially
judged unsuccessful 6 March. The failure was the first for an Atlas-
Centaur since May 1971, when a circuit problem in the Centaur ended
the launch of the Mariner 8 Mars probe.

The 1400-kg Intelsat IV F-6, launched by NASA on a cost-reim-
bursable basis for the Communications Satellite Corp. on behalf of the
89-member-nation International Telecommunications Satellite Con-
sortium, was intended to be the primary spacecraft over the Indian
Ocean region, with Intelsat IV F-5, launched 13 June 1972, becoming
the backup. The failure of Intelsat IV F—6 would have no immediate
effect on Intelsat global communications; Intelsat IV F-5 could pro-
vide the primary function and Intelsat III F-3, launched 6 Feb. 1969,
was still capable of providing limited backup.

The Intelsat IV F-6 mission had been scheduled originally for
launch in February 1973 but experienced a series of delays from prob-
lems in both the satellite and the launch vehicle. (NASA MORs, 26 Feb
75, 13 March 74; PAO, interview, 21 Feb 75; NASA Releases 73— 83,
75—7, 75—47; NASA “Note to Editors,” 3 May 73, 27 June 75; SBD,
24 Jan 75, 127) _

21 February: The unexplained loss of calcium by astronauts during pro-
longed manned missions “seems to be a slow persistent loss,” Dr.
David L. Winter, NASA Director for Life Sciences, said during a press
briefing. Data indicated calcium had been lost in space at the rate of
0.5% a month, a rate that showed “no evidence of leveling off.” Bones
tended to lose calcium at varying rates, weakening selective bones.
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Scientists were studying various ways, including diet management, to
compensate for the calcium loss.

Dr. Winter said that the observed decrease in red blood cells during
the Skylab missions was not because of red-cell destruction but rather
a slowdown of the red-cell production. “We seem to have stumbled on
a way in which red blood cell production is suppressed.” This
mechanism, unknown before, would be a very mterestmg and
important process to study.

Physical criteria for the selection of astronauts for the Space
Shuttle would vary according to function, Dr. Winter said. Pilots
would be selected using very rigid criteria; these would not be im-
posed upon astronauts, i.e. mission specialists, whose function would
be primarily scientific. Because the objective for Shuitle missions
would be to get the best qualified scientists, it would be impossible to
predict what size, shape, age, or sex these scientists would be. The
purpose of the Shuttle was to permit anyone with a legitimate need to
go into space; therefore, NASA’s approach would be to broaden the
selection criteria as much as possible. (Transcript)

¢ Dr. Philip Handler, 18th president of the National Academy of Sciences,
had been elected for a second 6-yr term, NAS announced. Dr. Handler
had served as NAS president since 1 July 1969. Before that he had been
Ehalrman of the Department of Biochemistry at Duke Univ. Medical

enter

NAS, established in 1863 by an act of Congress, was a private
organization of over 1000 scientists and engineers frequently called
upon to advise the Federal government on policy questions related to
science and technology. (NAS Release, 21 Feb 75)

® DGD announced the award of a $3 500 000 firm-fixed-price contract to
TRW, Inc., for software support of the Space Shuttle. (DOD Release
83— 75)

24 February: Design and fabrication of the first Space Shuttle Orbiter was
progressing well, with all major structural elements—forward
fuselage, tail, wings, mid fuselage—scheduled for final assembly in
mid-1975, NASA Deputy Director of the Space Shuttle LeRoy E. Day
told the Canadian Science Writers Association in Toronto, Canada.
The main rocket engine, the most difficult development item, was
being built on a 10-yr technology base in which government and
industry had invested nearly $100 million. During 1974, initial com-
ponent engine firings had been made, and firings of the first integrated
subsystems test bed engine were scheduled for July. -

The emphasis for the expendable external tank had been on sim-
plified low-cost production. An inexpensive spray-on insulation had
been developed to protect the aluminum skln from excessive tempera-
tures during ascent.

In summary, NASA and its contractors were making steady
progress, holding within cost and schedule commitments. The first
Orbiter would be rolled out in 1976, with its first captive flight on the
back of the Boeing 747 aircraft scheduled for the second quarter of
1977. The first approach and landing tests, in 1977, would be made by
separating the Orbiter from the 747 at about 8500 m, permitting the
Orbiter to glide down and land on the runway at Edwards Air Force
Base. The second Orbiter would be used for the first orbital flight in
1979, with six developmental flights scheduled before the Space
Shuttle became operational in 1980. (Transcript)

34



ASTRONAUTICS AND AERONAUTICS, 1975 February

® The recent detection of water vapor, and therefore oxygen, on Jupiter by
Univ. of Arizona scientists aboard NASA’s C—141 Airborne Infrared
Observatory [see 12 Feb.] could stimulate additional support for a
probe mission to obtain more detailed information, Aviation Week and
Space Technology reported. Scientists had already known that the
proportions of helium and hydrogen on Jupiter were approximately
the same as on the sun. The additional information that oxygen existed
on Jupiter would strengthen the belief that the planet’s composition
was similar to that of the sun, and that the sun and the planet had been
formed from the same raw material. The conclusion was important to
many scientists who believed that earth’s atmospheric composition
had evolved from one similar to Jupiter’s. If this were true and if
Jupiter’s atmosphere had changed little from its primitive state, then
the Jovian atmosphere could serve as a laboratory for studying the
evolution of life on earth. This new information could influence NASA
scientists charged with making recommendations for new starts. (Av
Wk, 24 Feb 75, 58)

® Tokyo Univ.’s Institute of Space and Aeronautics launched Srats
(Taiyo)—Solar Radiation and Thermospheric Structure Satellite—
from Uchinoura Space Center at 2:25 pm local time after a 10-day
delay because of faulty instrumentation. The three-stage MU3C
liguid-fueled launch vehicle placed the 86-kg spacecraft into an orbit
with a 3130-km apogee, 247-km perigee, 120.2-min period, and 31.5°
inclination. The purpose of the satellite was to observe solar and
cosmic phenomena. By 25 Feb. the satellite was reported to be func-
tioning normally, with two NASA tracking stations—one in Ecuador
and one in Chile—reporting signals from Srats. (Kyodo, FBIS—Japan,
1826 Feb 75)

24-27 February: The American Institute of Aeronautics and Astronautics
held its 11th annual meeting and technical display in Washington,
D.C. “Frontier Technology and Shuttle Country” was the theme of
the session chaired by Grant L. Hansen of General Dynamics Corp.
An Aerospace Day was observed 27 Feb.

Sessions were held in four areas: transportation efficiency, national
defense, space applications, and frontier technologies. The more than
500 attendees of the technical sessions listened to papers on com-
puters in aerospace, short-haul aircraft systems, advanced communi-
cations, and satellite technology.

Harris M. Schurmeir, Jet Propulsion Laboratory’s manager of the
Mariner Jupiter—Saturn 1977 project, delivered the von Karman
Lecture 24 Feb., “Planetary Exploration: Earth’s New Horizon.”
Schurmeir said that, despite American virtuosity in the unfolding
drama of solar-system exploration, the never-abating high launch rate
of the Soviet Union would make them competitors if the U.S, failed to
exercise its mission options in the late 1970s and 1980s.

On 25 Feb. Hans E. W. Hoffman, managing director of West
Germany’s ERNO Raumfahrttechnik GmbH, said that the develop-
ment of Spacelab was exactly on schedule, with a complete engineer-
ing model to be delivered to NASA in April 1978. The first flight unit
would be delivered 1 yr later.

The first mission of the Spacelab would be a joint U.S.—European
venture. A call for ideas for experiments had netted 243 proposals,
from which a selection would be made; the selection process for
European payload specialists would begin in 1975.
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Dr. James C. Fletcher, NASA Administrator, addressed the gather-
ing 26 Feb. He noted that, although aerospace technology had been
one of the ‘“‘key drivers” in retaining the U.S. lead in world technology,
a feeling of the importance of technology was “not universally
shared.” A decline in the national emphasis on technology “has much
to do with the decline in productivity in this country.” The increasing
cost and complexity of applying new technology had become a vexing
"national problem. Finding new ways to reduce costs was a key man-
agement task that the aerospace business must face.

Caspar W. Weinberger, Secretary of Health, Education, and Wel-
fare, said in an address 26 Feb. that satellite-delivered services in
Alaska had been so successful that the Alaskan Federation of Natives
—a highly representative broad-based grassroots organization—had
made them the organization’s top priority. The goal was to achieve an
operational satellite service for health, education, and other com-
munications needs.

The formation of the Public Service Satellite Users Consortium,
consisting of health and educational organizations, represented the
first effort to organize a market of small independent users sufficient
to attract private investment capital for large-scale technology to meet
their collective needs. HEW was investigating the possibility of a
“social service satellite” to meet the needs of various public and social
service communities by means of an inexpensive ground receiver.
The satellite could dramatically reduce the cost of such services while
greatly increasing the quality.

At the Honors Night Banquet 26 Feb., Chairman Hansen was
installed as the 13th president of the ATIAA. The 19 newly elected
fellows included Hans M. Mark, Director of Ames Research Center,
and William H. Phillips of Langley Research Center. Other awards
presented at the banquet included:

Award Recipient

(purpose)

(Affiliation)

Citation

Goddard Award
(for contributions
in propulsion
energy conservation)

Robert M. Losey Award
{for contributions to
meteorology as applied
to aeronautics)

G. Edward Pendray Award
{for contributions to
ical and
cal literature)

Sylvanus Albert Reed Award
{for contributions to
aeronautical engineering
design or aeronautical
sciences)

deFlorez.Award

(for improvement in aerospace,

aviation, or astronaut
training)

Louis W, Hill Award
(for enterprise and ingenuity
in art and science of space
flight) '

Gordon F. Holbreok
(General Motors Corp.)
George Rosen
(United Aircraft Corp.)

Paul W. Kadlec
(Continental Air Lines, Inc.)

Prof. William R. Sears
{U. of Arizona)

Prof. Antonio Ferri
(New York U.)

Prof, Hugh H. Hurt, Jr.
(U. of Southern Calif.)

Dr. Rocco A. Petrone
)

(NASA]

36

For leadership in development
of turbo-propeller propul-
sion systems

For identifying factors indicat-
ing clear air turbulence and
publications on ‘meteorological
{features of high atmosphere

For contributions to aeronauti-
cal and astronautical literature
since 1938

For .advances in air-breathing
propulsion and airplane design

For contributions to flight safety
by development of military and
civilian texts and training pro-
grams

For contributions to space flight
technology while Director of
KSC during last 6 Apollo
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Award Recipient Citation
(purpose) (Affiliation)

John Jeffries Award Col. Maleolm C. Lancaster For clinical research in aero-
(for contributions to aerospace (USAF) space medicine
medical research)

Spacecraft Design Award Dr. Herbert A. Lassen For conceptual design of spin-
(for advancement in spacecraft, (TRW, Inc.) stabilized Pioneers 6-11 using
launch vehicle, reentry vehicle, high-gain antennas and com-
or missile design) munications link for attitude

reference

Space Science Award Dr. Murray Dryer For contributions to understand-
{for achievements in studies of (NOAA) ing of interplanetary shock
physics of atmospheres of phenomena generated by solar
celestial bodies and dynamics disturbances
and energy)

Lawrence Sperry Award Jan R. Tulinius For development of advanced
(for contributions to advance- {Rockwell Int’l Corp.) theoretical aerodynamic design
ment of aeronautics) methods

(A&A, Feb 75, April 75; AIAA Releases 10—20 Feb 75; AIAA Bulletin,
Aug 74; Fletcher speech, text)

26 February: Press briefings on the Apollo-Soyuz Test Project were held at
Johnson Space Center. ASTP participants would be conducting
experiments in space sciences, life sciences, and applications, ASTP
Project Scientist Dr. Thomas Giuli said at an experiments briefing.
The five space-science experiments included a soft x-ray experiment
to study radiation by scanning across the celestial mode, pointing at
known discrete sources in the soft part of the spectrum from 2 kev to
0.1 kev, and investigating 10 specific x-ray sources known to emit only
in regions below 2 kev. A helium-glow experiment would investigate
temperature and density of the interstellar medium in the vicinity of
our solar system by observing two special frequencies of extreme
ultraviolet light emitted from the sun after they traveled into
interstellar space, hit the interstellar medium, and were reflected
back again. Other space-science experiments included a study of the
sun’s outer atmosphere during an artificial eclipse created by
maneuvering the Apollo spacecraft. During the “eclipse,” the Soyuz
crew would photograph the sun’s corona.

Among the earth environmental and applications studies was an
experiment to measure neutral atomic oxygen and neutral atomic
nitrogen of the earth’s upper atmosphere. Another experiment would
try to devise a simple means of monitoring the aerosol content of the
earth’s atmosphere. A water-resources management experiment,
planned and coordinated with the government of India, would photo-
graph the Himalayan area to map drainage patterns and water-
reservoir locations. ,

Life-science experiments included a study to observe optical sensa-
tions from cosmic rays experienced by the crew, an investigation of
mutation in cells grown in space, and studies of the effect of space
flight on the ability of microbes to infect humans and of changes in the
human immunity system to resist infections under space flight con-
ditions. .

At a mission profile briefing, Kenneth A. Young of JSC’s Mission
Planning and Analysis Div. said that plans called for a 9-day Apollo
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mission beginning 7.5 hrs after the launch of Soyuz by the U.S.S.R.
The planned rendezvous period would be 2 days, with docking
scheduled for the 30thinertial orbit, or third day in flight, of the Apollo
spacecraft. Following much negotiation, U.S. and Soviet mission
planners determined that the two spacecraft would dock over Soviet
territory, providing real-time telemetry coverage for the Soviet Union,
but at a location where NASA’s Ats 6 communications satellite could
provide communications coverage to the U.S. The first handshake
would take place over Spain.

The spacecraft would undock on the 5th day and perform several
joint experiments while separated. Soyuz was scheduled to land the
following day. Apollo would continue unilateral experiments in orbit
before landing at the end of the 9th day in space.

Astronaut Richard H. Truly said, during a joint crew activities
briefing, that while the Apollo and Soyuz were docked, all communi-
cations would be ¢conducted in the language of the listener regardless
of the nationality of the speaker. (Transeript)

® Both the Soviet and U.S. Apollo-Soyuz Test Project crews had reached a
level of language proficiency where “we can speak to each other,”
commander of the Soviet crew Aleksey A. Leonov said in an Izvestiya
interview. Leonov said that the crews’ first meeting had been “merely
a glance” and “we wondered whether we would come to like each
other.” In preparing for the mission, the Soviets and the Americans
had not only come to treat each other “as crew member to crew mem-
ber” but had also developed a degree of comradeship. It would be
impossible to work without this. In the event of some emergency, if “I
have to carry him on my shoulders or he has to carry me, how could I
do this unless I respect him and value him as a comrade? For we are
virtually candidates of the whole world. Despite the difference of our
social formations, despite the contradictions which have existed and
continue to exist to this day, we have found points of contact.”
(Kondrashov, Izvestiya, FBIS—Sov, 28 Feb 75, Ul)

® NASA announced the signing of a memorandum of understanding with
Zaire to build the first African ground station designed to receive
earth-resources data from Landsat 1 (launched as Erts 1 23 July 1972)
and Landsat 2 (launched 22 Jan.). Zaire’s new station would produce
both computer tapes and photographic imagery that would include
data on the African continent from Chad to South Africa and from
Kenya to the Ivory Coast. Currently, data from that area had been
stored by onboard tape recorders for transmission to U.S. ground
stations. (NASA Release 75—53)

28 February: The preliminary design review of Space Shuttle Orbiter 102
for the first manned orbital flight was completed on schedule. (NASA
Gen Mgmt Rev Rpt, 17 March 75, 39)

® Energy Research and Development Administration announced the
award of a $2 612 000 contract to Hughes Aircraft Co.’s Hughes
Research Laboratories to develop a new mercury valve for use in high-
voltage direct-current transmission. The liquid-metal plasma valve
was a spinoff from a spacecraft ion engine developed by Hughes for
NASA. The valve, a single-anode device that fired a vacuum arc on
signal, would be used to convert between alternating current and
direct current at the terminals of high-voltage direct-current trans-
mission lines. (ERBA Release 75— 25)
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® Soviet and French scientists had completed the “Araks” study of the
earth’s magnetically interlinked points, Izvestiya reported, by ob-
serving what happened when a bundle of electrons was artificially
injected into the magnetosphere. French Eridan sounding rockets—
equipped with electron accelerators, plasma generators, and instru-
ments for measuring and recording wave radiation and particle
streams—were launched on 26 Jan. and 15 Feb. 1975 from Kerguelen
Island. During the ascent the accelerator emitted electron impluses at
various angles tothe line of magnetic force while the plasma generator
emitted a stream of cesium plasma to compensate for the positive
charge of the rocket.

At the same time Soviet and French specialists in Arkhangelsk
Oblast made optical observations using supersensitive TV installa-
tions, photometers, and electron optical-image intensifiers. Radar
and radio spectrographs in Kostroma and Vologda Oblasts observed
the dispersal of radio waves and radio emission in the area where the
electrons penetrated the dense sirata of the atmosphere.

From the Araks data, scientists hoped to determine the true
position of the magnetically interlinked spot and to learn more of the
interaction between the electron bundle and its medium. (Izvestiya,
FBIS—Sov., 13 March 75, E2) :

® Aerodynamically designed wind-flow aids could reduce wind resistance
to tractor-trailer trucks by up to 24%, NASA announced. In a series of
tests conducted in 1974 at Flight Research Center, NASA and the
Department of Transportation evaluated performance gains of a 15-m
trailer outfitted with five different commercially available drag-
reduction devices and two different trailer-cab spacings. The tests
had been conducted without and then with the devices, at speeds from
45 to 30 km per hour, to evaluate changes in fuel economy resulting
from reductions in air drag. (NASA Release 75—39)

During February: NASA biochemist B. C. Walverton began planting large
quantities of water hyacinths as part of a study to determine the
plant’s ability to absorb and concentrate toxic metals and to metabo-
lize various other chemical pollutants. Scientists at NASA’s National
Space Technology Laboratories had been experimenting since 1971
with vascular aquatic plants, which are equipped with a system of
vessels to carry nourishment from the roots to the leaves. Results of
the experiments were so promising that NASA, in cooperation with
Mississippi state officials and the city of Bay St. Louis, had installed a
special system using water hyacinths as a final filtration to remove
nitrates, phosphates, and other chemical pollutants from the 245-sg-
km Bay St. Louis, Miss. sewage lagoon. The water hyacinths would be
harvested and analyzed to determine the amounts and kinds of
impurities assimilated; saturated plants would then be recycled , using
one of two methods being developed by NASA, into a mixed
hydrocarbon fuel similar to natural gas. (NASA Release 74-332)
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1 March: A Baltimore Sun editorial discussed ““Distorted Priorities in the
R&D Budget.” The President’s R&D budget for FY 1976 had litile
chance of passage in its existing form because of the hostility of much
of the 98th Congress to some of its proposals. Defense-related R&D
would be reduced, the energy proposals would be juggled to give more
to solar and geothermal energy, and the proposed large cuts in
biomedical research would be restored.

Congress might be more sympathetic to NASA. Once seen by
congressional critics as a quasi-military organization or at least “a
space circus that siphoned dollars away from more pressing needs,”
NASA was “beginning to prove itself a valuable scientific tool” in such
valuable areas as environmental monitoring. That the Office of
Management and Budget had not, as once threatened, scrapped funds
for the Landsat— C satellite “may reflect an effort to make NASA more
attractive by further pushing the agency into the areas that have
iained humanist and environmentalist approval.” (BSun, 1 March 75,

18)

2—-7 March: A meeting at Goddard Space Flight Center of U.S. and
U.S.S.R. officials to discuss a cooperative meteorology program
recommended that in May— July 1976 each country, within a single 27-
day solar rotation, launch two series of sounding rockets—one under
quiet magnetic conditions, the other under disturbed magnetic
conditions. In 1977 the two countries should hold a rocket-data
comparison test in the vicinity of Wallops Island, Va. Both countries
should launch more meteorological rockets during atmospheric
warming periods. In 1976—1978 both countries should research
radiation transfer as a factor in temperature sensing from satellites.
From 1975— 1978 joint remote-sensing experiments using microwave
were proposed, along with exchange of information on frequencies
and data format to be used with direct-broadcast equipment. (NASA
Gen Mgmt Rev Rpt, 17 March 75)

3 March: NASA’s Remotely Piloted Research Vehicle (RPRV) was being
equipped with landing gear to enable it to land under control of a pilot
on the ground, Flight Research Center announced. Previously
helicopters and parachutes had been used in midair recovery of the
vehicles.

Developed by.FRC, the RPRV—a scale-model airplane up to 9 m
long—was an economical and safe way to test advanced aircraft. After
air launch of the RPRV, a test pilot in a ground-based cockpit used
flight controls and instruments to “fly” the RPRV through maneuvers,
while a camera provided visual information. First application of the
landing gear would be for a spin test of a 3/8-scale model of the Air
Force F—15 fighter. (FRC Release 3—75) .

® In NASA’s 5—10 yr Global Air Sampling Program (GASP), a second
instrumented Boeing 747 jumbo aircraft began sampling flights
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monitoring pollution in the earth’s atmosphere. GASP data on carbon
dioxide, ozone, water vapor, and particles larger than 0.3 microns
would help determine whether the amount of 0zone was being altered,
whether vapor trails from jets contributed to cloud cover, and the
amount of pollution caused by aircraft.

The first GASP-instrumented 747 began flights in December 1974.
Four aircraft—one each from United Airlines, Pan American, Qantas
Airways, and Scandinavian Airlines—would be instrumented for
global sampling. (NASA Release 75—60)

® For coating solar collectors that heat and cool homes and buildings,
black chrome had been demonstrated by a Lewis Research Center
scientist to be some 20% more efficient than current coatings. Being
“solar selective,” black chrome allowed absorption of sunlight but
prevented the ensuing heat from radiating out of the collector. Be-
cause of this, black chrome would raise the temperature of water in
the system as much as 5°C (40°F) over the 95°C (200°F) provided by
current coatings. A system with hotter water would require fewer
collectors to heat or cool an area. (NASA Release 75—55)

® Sen. William Proxmire (D—Wis.) had said that NASA’s Space Shuttle
program ‘‘might be on the verge of a financial breakdown,” the
Washington Post reported. Citing a General Accounting Office report,
Sen. Proxmire warned that the risk of cost overruns had increased and
that Congress should look for “cheaper alternatives.” (AP, W Post, 6
March 75)

6 March: NASA announced early findings of the 3 Dec. 1974 Pioneer II flyby
of Jupiter. Data returned by Pioneer II (launched 5 April 1973, and
renamed Pioneer-Saturn following the flyby) suggested that Jupiter’s
magnetic field might be created by a large ring current and many
eddies deep within the planet. Earlier measurements from Pioneer 10,
launched toward Jupiter on 2 March 1972, had indicated only a simple
magnetic envelope with a single “ring current” much like earth’s. The
more complex magnetic field could explain the Jovian field’s high-
energy particle pattern as well as the bursts of intense radio energy
observed emanating from the planet. Jupiter's magnetic field
stretched across 14 million km in some places and shrank in volume
by three-fourths or more in others; inside this pulsating field were
belts of intense radiation with trapped electrons 10 000 times more
intense than those in earth’s Van Allen belts.

Pioneer had experienced peak intensities of high-energy electrons
that were moderately higher than those found by Pioneer 10,
encountering 10 times as many electrons as predicted by earth-based
studies. Peak intensities of very high-energy protons were 100 times
stronger than predicted but concentrated in small shallow regions.

Other early findings of Pioneer 11 included the observation that
Jupiter’s cloud tops were substantially lower at the poles than at the
equator and were covered by a thicker transparent atmosphere. Also,
the clouds at the planet’s south pole were lower than those at the north
pole. Although Pioneer 11 found much less evidence of rapid
circulation at the poles than at the equator, the polar areas showed
many small convective cells dwarfing similar earth disturbances such
as thunderstorms. “Blue sky’—attributed to multiple molecule-
scattering of light by gases of the transparent atmosphere—was
visible at the poles.
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Pioneer 11 accurately determined, for the first time, that the mass
of Jupiter’s moon Callisto was 15 times that of earth’s moon. Seen for
the first time was an extensive white south polar cap on Callisto. (NASA
Release 75—49)

o A fleet satellite communications-system simulator developed for the Air
Force by TRW Systems Group had been delivered for testing, Air
Force Systems Command announced. The simulator would be a low-
cost means of testing compatibility between FLTSATCOM—an
operational near-global satellite communications system for Air Force
and Navy Communications—and preproduction terminals for the Air
Force Satellite Communications (AFSATCOM) system, which provided
reliable worldwide satellite communications for command and control
of all DOD forces.

The simulator contained all the communications channels that the
actual satellites would have, but used cheaper off-the-shelf compo-
nents instead of high-reliability electronic parts. (AFSC Release OIP
022.75) .

® Rep. Olin E. Teague (D—Tex.) and Rep. Charles A. Mosher (R—Ohio)
introduced H.R. 4461 ‘““to establish a science and technology policy for
the U.S. to provide for scientific and technological advice and
assistance to the President, to provide adequate administrative
organization to assure effective Federal support and utilization of
research and development, to amend the National Aeronautics and
Space Act of 1958, to amend the National Science Foundation Act of
1950, and for other purposes.” The bill was sent jointly to the
Committees of Science and Technology and on Government
Operations.

The legislation proposed the establishment of a new cabinet-level
Dept. of Research and Technology Operations to bring together
Federal research-related activities through a unified and efficient
governmental structure; a five-member Council of Advisors on Science
and Technology to help form and implement policy at the highest
levels of government; and a Science and Technology Information and
Utilization Corp. to assure the widest possible dissemination of
scientific and technological information.

The proposed legislation would administratively relocate NASA,
Energy Research and Development Administration, National Bureau
of Standards, National Science Foundation, and National Oceanic
and Atmospheric Administration within the new department, but
would not alter the basic mission and purpose of each agency. (CR, 6
March 75, H1464; House Com of Sci & Tech Print 48—694)

7 March: Approximately 31 000 contractor personnel in 47 states were
current at work on the development of the Space Shutile, NASA
announced. That number was expected to increase to 34 000 by June
l:;nd 'g% )reach a maximum of 50 000 persons within 2 yr, (NASA Release

5_

9 March: West German Federal Research Minister Hans Matthoefer said,
in an interview with the West German news agency (Deutsche Presse
Agentur), that West German and French officials had withdrawn their
own candidates and agreed that United Kingdom’s Roy Gibson would
become secretary of the European Space Agency (ESA). This
agreement removed substantial obstacles to the establishment of ESA.
Gibson, who had been administrative director of the European Space
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Research Organization (ESRO), was currently acting Secretary
General until the organization merges into ESA, possibly in April.

Another important agreement specified that two of the five
directorships would go to West Germans, two to French, and one to a
Belgian. (DPA, FBIS—FRG, 11 March 75, J6)

10 March: NASA signed a contract with Italy’s Consiglio Nazionale delle
Ricerche (National Research Council) to launch the SIRIO experi-
mental communications satellite. The contract-—signed by Dr. James
C. Fletcher, NASA Administrator, and Prof. Alessandro Faedo, CNR
President—provided for the launch of the microwave propagation
satellite aboard a Thor-Delta launch vehicle in the fall of 1976. (NASA
Release 75—67)

® NASA announced the selection of Goodyear Aerospace Corp. for
negotiations leading to a $1 000 000 coniract to provide a special-
purpose processor to support the Large Area Crop Inventory
Experiment (LACIE) at Johnson Space Center. (JSC Release 75—17)

¢ Orders for U.S.-manufactured commercial jet transport aircraft at the
end of 1974 totaled 564, valued at $7 587 000 000, the Aerospace
Industries Association reported. The aircraft total was down from 573
aircraft, valued at $7 252 000 000, on order at the end of 1973. The
orders included 210 aircraft from Boeing Co., 178 from Lockheed
Aircraft Corp., and 176 from McDonnell Douglas Corp. (AIA Release,
10 March 75)

11 March: Kennedy Space Center announced the award of a 10-mo
$30 000 contract to the Univ. of Miami for preliminary design of alaser
system capable of penetrating water to a depth of 100 m to measure
factors affecting water quality. The use of lasers to provide remote
sensing of the ocean depths had been proved feasible during a NASA
contract awarded to the school in 1974. The system, which would
provide continuous information on temperature, salinity, and
backscatter turbidity, would be tested first in alaboratory, then froma
ship, and finally from an aircraft. (KSC Release 35— 75)

13 March: The Soviet Union’s Tu—144 supersonic transport made its
inaugural scheduled flight from Moscow to Alma-Ata in a little more
than 1.5 hr. Alma-Ata is capital of the Kazakh Republic, in South
Central Asia bordering the Caspian Sea. The aireraft, designed by
Aleksey A. Tupolev, flew at an altitude of 17 400 m and a speed of
%g()(%{ llt)m per hr. (Alma-Ata Domestic Service, FBIS-Sov, 14 March

® A scientific conference of Soviet scientists and officials was being held
in Zvenigorod, near Moscow, to discuss the study of the earth from
outer space, Tass reported. Tass quoted Academician Roald
Sagdeyev, Director of the Space Research Institute, as saying that the
main task of the conference was to work out unified scientific
principles and methods for exploring earth resources from outer space
and for organizing a systematic control over the environment with the
help of artificial earth satellites. To date, scientists had made progress
in certain lines of research such as meteorology, but in other areas had
received only bits of information. The task was to move from
individual discoveries to a qualitative geological study of the planet as
a whole. The task called for combined effort by geologists, soil
scientists, foresters, and hydrologists.
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Sagdeyev said that the study of earth from space was becoming an
important aspect of international relations because man’s active
influences on the environment went beyond national boundaries.

(Tass FBIS—Sov, 18 March 75, Ul)

14 March: The House Committee on Science and Astronautics favorably
reported out H.R. 4700 authorizing FY 1976 appropriations for NASA.
Changes recommended by the Committee would increase the total

" NASA authorization by $46.9 million, to:$3.586 billion. [See also 3 Feb.]

Recommended Changes in the FY 1976 NASA Authorization
by the House Committeé

Difference Recommended Purpose for
Program from Submission Authorization Recommended
{millions) {millions) Change
Research and Development
Space Shuttle ] 1 206.0 Accepted as presented.
Space Flight Operations -4.0 203.1 To decrease development, test, and
mission-operation activities.
Advanced Missions +1.5 3.0 To ‘increase studies of large space
str N orbital sy
concepts, and in-orbit mainténance.
Physics and Astronomy +1.0 156.8 To i}x\:crease stratospheric re-
search,
Lunar and Planetary -1.0 258.9 To decrease funding for the Lunar
Exploration Research Program.
Launch Vehicle Procure- 0 166.9 Accepted as presented.
ment
Space Applications +6.5 i81.5 To increase emphasis on weather
and climate research, earth re-
sources surveys, advanced com-
munications research, data-
management techniques, and Space
Shuttlge payload definition and early
flight tests.
Aeronautical Research and 0 175.4 Accepted as presented.
Technology
Space and Nuclear Research +2.0 76.9 To accelerate high pressure hydro-
and Technology gen propulsion systems tests -and
high temperature composites re-
search.
Energy Technology Applications 0 5.9 Accepted as presented.
Tracking and 'Data Acquisition —~2.2 240.8 To decrease operations and ad-
vanced missions activity.
Technology Utilization +2.0 9.0 To accelerate effort of NASA TU
teams to work with the public and
increase space benefits analysis
documentation.
R&D Totals +5.8 2684.2
Research and Program Management
Basic submission* 0 776.0 Accepted as presented.
R&PM Totals* 0 776.0
Construction of Facilities
Modification of 11- by 11-ft 0 2.7 Accepted as presented.
transonic wind tunnel at
ARC
Modification of 40- by 80-ft +12.5 12,5 To repower tunnel. Not in original
subéonic wind tunnel at request.
Addition to lunar sample -2.5 0 Deleted from funds.
curatorial facility at JSC
Addition for composite model 0 1.9 Acceptied as presented.
and metal finishing shops
at LaRC
Construction of transonic re- +275 27.5 Construction of high Reynolds

search tunnel at LaRC
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Recommended Changes in the FY 1976 NASA Authorization
by the House Committee (continued)

Difference Recommended Purpose for
Program from Subrmissi Authorizati Recommended
{(millions) {millions) Change

Construction of Facilities: (cont.}

Space Shuttle facilities -0.9 46.3 Deferment of meodifications of two
hypergolic checkout and refurbish-
ment facilities and construction of
facilities to house microwave scan-

- ning beam landing system.

Rehabilitation of facilities

0 16.0 Accepted as presented.
Minor construction of new ¢ 5.0 Accepted as presented.
facilities or additions to
old
Facility planning and design +4.5 13.8 For planning and design work asso-
ciated with construction and
modification of two wind tunnels
mentioned above.
C of F Totals +41.1 125.7
Grand Totals* +43.7 3 585.9

*Does not incl

de a suppl Ireq
and signed into P.L. 94-303 1 June 1976.

for pay increases, considered separately as H.R. 13172

In addition, for the transition period 1 July to 30 Sept. 1976, the
committee recommended decreasing NASA’s total budget request of
$958 900 000 to $922 450 000. One specific recommended reduction
was in the C of F request, from $14 500 000 to $8 050 000, which would
allow construction to continue at the same rate as during FY 1976; the
committee recommended reduction of the $730 600 000 request for
R&D to $700 600 000. The committee allowed NASA management
flexibility in apportioning the reductions. (H.R. Com of Sci & Tech
Rpt 94—63)

15 March: Helios 1, the U.S.—West German solar probe launched 10 Dec.
1974, passed within 0.309 AU (46 million km) of the sun at 5:13 am
EDT, closer than any previous spacecraft had come to the sun. During
the perihelion, while traveling at 238 000 km per hr, Helios 1 meas-
ured the solar wind, magnetic fields, solar and galactic cosmic rays,
electromagnetic waves, micrometeoroids, and zodiacal light. Al-
though the spacecraft encountered a heat load from the sun 10.5
times that encountered on earth, good data were obtained and the
spacecraft continued to operate well. Helios 1 was in a solar elliptical
orbit with a 0.985—AU aphelion, 0.3095—AU perihelion, 190.15-day
geriod, and 0.02° inclination. It would reach a second perihelion 21

ept.

Helios 1, built by West Germany in cooperation with the U.S., car-
ried 10 experiments, 7 of them West German. Spacecraft operations
were controlled from the space operations center near Munich.
Goddard Space Flight Center was responsible for U.S. participation.
A second spacecraft, Helios—B, was scheduled for launch in early
1976. (NASAMORs 16 Jan 76, 11 April 76; Powers, GSFC Helios thermal
control mgr, interview, 21 Sept 76)

® NASA announced establishment of the Office of Program Assurance
under the Office of the Associate Administrator. Responsibilities and
personnel of the former Reliability and Quality Assurance Div. and
the Systems Safety Branch of the Office of Safety and Reliability and
Quality Assurance were being transferred to the new office. George
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C. White, who had been director of the Office of Safety and Reliability
and Quality Assurance, had been appointed director of the new office.
(NASA anno)

16 March: Mariner 10 made its last and closest flyby of Mercury at a dis-
tance of 327 km at 6:39 pm EDT. To prepare for the flyby, the trajectory
had been corrected on 30 Oct. 1974 and 13 Feb. 1975. An additional
correction 7 March was to reduce the probability of Mariner 10’s
impacting the surface of Mercury from 30% to 1%, targeting Mariner
10 to approach the planet from the sunlit side, then loop around
behind it.

One last-minute problem was navigational difficulty in locking onto
the star Canopus so that the spacecraft would point in the proper
direction for data collection. Because a commanded roll search for
Canopus would expend all remaining attitude-control gas, Mariner 10
had to be maneuvered using solar-radiation pressure on the solar
panels and high-gain antenna. The problem was intensified because
of the tandem demands of Helios 1 and Mariner 10 on the antennas of
NASA’s deep-space tracking network. However, the primary users—
West German scientists tracking Helios I —gave receiving time to the
Mariner 10 flight controllers, who obtained Canopus lock in time for
the encounter. )

Major objective of the third encounter was to determine whether
Mercury had an intrinsic or induced magnetic field. In a press briefing
17 March, Dr. Norman F. Ness, principal investigator of the magnetic
fields experiment, said that Mercury did have an intrinsic magnetic
field, encountered on the incoming trajectory at precisely the time
predicted from the first Mercury pass. Mariner 10 had measured the
field to be a maximum of 400 gamma. Plasma science experiment data
supported the presence of the field; Dr. Ness observed that the
interface between the solar wind and Mercury’s magnetic field ap-
peared to be a scaled-down version of the interaction between the
solar wind and the magnetic field of earth.

The spacecraft returned about 300 TV pictures of the planet’s sur-
face between 12 and 17 March, with best resolution at 100 m obtained
from quarter-frame near-encounter pictures. All photos were trans-
mitted in real time and at 22 kilobits per sec, instead of the planned
117, because of overheating of the spacecraft. (NASA MORs, 10 March
75, 7 April 75; NASA Releases 75—58, 75—59; NASA Activities, April
75, 12—13; Av Wk, 24 March 75, 24— 25)

17 March: Vanguard 1, oldest satellite still in orbit, completed its 17th year
in space. The 1.5-kg 16.5-cm solar-powered spacecraft, which had
revealed that the earth was slightly pear-shaped, had circled the earth
more than 67 000 times since its launch in 1958. The satellite, fourth
to orbit earth following two Soviet sputniks and Explorer 1, was one of
3304 man-made objects tracked by the North American Air Defense
Command. (A&A 1915-1960; A&A 1968; Miles, LA Times, 18 March
75)

® NASA announced the award of a $334 100 contract for the design, fabri-
cation, delivery, installation, and checkout of an optical bench and
alignment system for an x-ray telescope test facility at Marshall Space
Flight Center. The facility would be used to test x-ray verification and
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to calibrate x-ray mirrors, telescope systems, and instruments for
NASA’s High Energy Astronomy Observatory (HEAO) program. The
HEAO program was to launch between 1977 and 1979 three unmanned
scientific satellites into low circular earth orbit to study black holes,
neutron stars, quasars, and supernovae. (MSFC Release 75—50)

® European spending for space programs would rise significantly during
1975 as major projects begun in the past reached a maximum pitch,
Aviation Week and Space Technology reported. Most space spending
was reflected in the European Space Research Organization (ESRO)
budget which had jumped 50%, from $220 million in 1974 to $350
million in 1975. Two programs-—the Ariane launch vehicle and the
Spacelab for use on the Space Shuttle—accounted for half the ESRO
budget for 1975.

Av Wk reported that officials of France’s Centre National d’Etudes
Spatiales (CNES), prime contractor for the Ariane, had estimated that
the booster would be used to orbit between 20 and 39 geostationary
satellites during the 10-yr period from 1980 to 1990.

Other European space programs under way included the Orbital
Test Satellite (OTS), a test bed to evaluate equipment and concepts
planned for a European comsat to be launched around 1980; Aerosat,
a Canadian—ESRO—U.S. comsat program, with the first of two
satellites scheduled for launch in 1978; Marots, a maritime comsat
planned for launch in 1977; and Exosat, an x-ray astronomy satellite to
be launched in 1979.

All ESRO programs would be reviewed in the spring to resolve any
pending disagreements, and to obtain approval of a 3-yr financial plan

" that called for a budget of $410 million in 1976 and $415 million in
1977. (Av Wk, 17 March 75, 65—68)
® “A significant influence on NASA’s ability to maintain viable programs in
the face of possibly unstable funding will be the extent to which
commercial and foreign government users participate in the develop-
ment and financial support of future payloads,” Aviation Week and
Space Technology reported. Av Wk interviewed the Director of Mis-
sion and Payload Integration in NASA’s Office of Manned Space
Flight, Philip E. Culbertson, who said that it would be better, in the
long term, to move into a position where more organizations outside
NASA were sponsoring and paying for missions and payloads. The
agency was encouraged by the interest of industries in flying and fund-
ing Space Shuttle missions involving a wide range of basic scientific
and technical operations.

Foreign reimbursable payloads, already an important part of NASA
launch operations, were seen as an even larger factor in Shuttle pay-
loads development. Japan, already holding discussions with NASA to
lay the groundwork for a viable national space program, was con-
sidered a serious Shuttle customer; Japan would like to develop both
scientific and earth applications programs in the communications,
navigation, and weather satellite fields. Canada’s interest in position-
ing domestic communications satellites over its territory would con-
tinue into the Shuttle era. Even individual Soviet scientists had made
inquiries into the possibilities of flying payloads on the U.S. Shuttle.

Culbertson pointed out that, unlike earlier NASA manned space
programs that included scientific funding in overall program budgets,
NASA in-house Shuttle payload development was the sole responsi-
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bility of the specific NASA disciplines themselves. NASA’s FY 1976
budget request contained from $50 to $100 million for various efforts
that could evolve into Shuttle payloads, and the budget for FY 1977
would markedly increase payload funding. However, with the budget
crunch, funding for Shuttle payloads would compete directly with
other programs and the payload proposals ““will have to stand on their
own merit.” Culbertson also said that major decisions would have to
be made on how long to keep which expendable launch vehicles in the
program.

In another interview, NASA Spacelab Program Director Douglas R.
Lord said that upcoming major decisions concerning Spacelab in-
cluded a follow-on procurement plan for Spacelab hardware and
priorities on how often ESRO (European Space Research Organization)
and other crews and experimental hardware would fly on Shuttle—
Spacelab missions.

Lord said that operations of overall Spacelab functions would
probably be maintained separately from payload operations: Johnson
Space Center was the logical place to handle overall operations, and
Marshall Space Flight Center was the leading candidate for the
Spacelab payload operations center. Goddard Space Flight Center
had expressed interest in handling operational needs of the high-
energy experiments on Spacelab pallets. (Covault, Av Wk, 17 March
75, 59—60)

18 March: “The expertise and facilities of LeRC [ Lewis Research Center],
as well as other NASA centers, are being considered by ERDA [Energy
Research and Development Administration] as part of its overall
definition of a total institutional structure required to carry out the
nation’s energy R&D program,” Dr. James C. Fletcher, NASA Ad-
ministrator, and Dr. Robert C. Seamans, Jr., ERDA Administrator said
in a letter to Representative Charles A. Mosher (R—Ohio). The letter
was a teply to correspondence from members of the Ohio
congressional delegation and Cleveland businessmen and industrial-
ists to Pre51dent Ford calling for increased use of LeRC talent to meet
the nation’s energy crisis.

Dr. Fletcher and Dr. Seamans noted that the newly established
ERDA was the lead Federal agency for managing national energy R&D.
ERDA intended to use the expertise and facilities of other Federal
agencies where it was feasible and in the national interest with respect
to cost, timeliness, and program management.

LeRC, NASA’s lead center for aerospace propulsion and power, was
already involved in ERDA-sponsored projects in solar heating and
cooling, wind energy, and topping cycles to increase the efficiency of
coal-fueled steam plants. But LeRC would continue its main task to
work on propulsion technology, conducting energy research in sup-
port of ERDA “when it was consistent with the requirements of its
principal mission within NASA.” (Text, letter to Mosher from Fletcher
and Seamans, 18 March 75)

o A New York Times editorial commented on Mariner 10. Men had be-
come so blasé that even near-miracles were taken for granted.
Consider Mariner 10, which had traveled nearly a billion miles since
its launch in 1973: The spacecraft had taken the first close-up photos
of Venus and provided us with sharp pictures of a large part of
Mercury’s surface during its three flybys of that planet. “In a world
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where so much that is manufactured is shoddy, faulty in conception,
or the end result of workers who could not care less, it is worth
remembering that men can also build durable, reliable and
trustworthy mechanisms like Mariner 10 whose historic contribution
to knowledge has substantially enhanced man’s understanding of the
solar system.” The Jet Propulsion Laboratory of the California
Institute of Technology and its contractors, responsible for Mariner
10 and its superlative performance, have every reason for pride in
their creation, the Times said. (VY7T, 18 March 75, 36)

©® NASA announced establishment within the Office of Center Operations
of the Office of Safety and Environmental Health under the acting
directorship of Reuben P. Prichard. The new office, which would
have agency-wide functional responsibility for all safety matters,
except systems safety, and for environmental health, would also be
the focal point for agency coordination on policy and program matters
pertaining to the Occupational Safety and Health Act of 1970.
Transferred to the new office were environmental health functions
formerly assigned to the Office of Occupational Medicine and
Environmental Health. (NASA anno, 18 March 75)

19 March: NASA announced that lunar samples would be available to
colleges and universities for teaching purposes. Under a new NASA
program, a “thin-section educational package,” consisting of several
0.03-mm slices of representative lunar material plus brief descrip-
tions, could be borrowed for several months by institutions offering
undergraduate or graduate work in the geosciences. The purpose of
the program was to broaden the use of NASA’s lunar sample collection.
(NASA Release 75—76) ’

19—20 March: A special conference at Lewis Research Center, “Selected
Technology for the Gas Industry,” discussed how NASA-developed
technology could aid the U.S. gas industry in ways such as satellite
search for fossil fuels, turbine machinery and compression tech-
nology, heat transfer, fluid flow and fluid properties, safety,
technology for liquefied natural gas, instrumentation, materials and
life prediction, and reliability and quality assurance.

Addressing a conference dinner 19 March, Dr. James C. Fletcher,
NASA Administrator, said, “In an age when space research and
technology was measured by its immediate value in the marketplace,
studies of the planets often are considered little more than an exercise
in curiosity. Nothing could be farther from the truth.” When space-
craft were developed to meet the specialized needs of space travel and
planetary exploration, technology was advanced. “NASA cannot lay
claim to the development of the electronic computer, but it can take a
large credit for spurring a revolution in the electronics industry.” The
need for lightweight components in spacecraft led to electronic
microminiaturization. The llliac 4 computer, developed at the Univ. of
Illinois for DOD and now operated jointly by DOD and NASA, could
perform 300 million calculations a second and store 1 trillion bits of
information at a time, more than the entire surviving output of the
Greek and Roman civilizations. Operational since 1973, Illiac’s speed
and refinement allowed scientists to simulate and study global climate
changes, study long-range effects of pollution on the atmosphere,
distinguish between earth tremors from natural sources and
underground nuclear blasts, develop seismic pictures of the earth’s
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outer shell, and enhance medical x-rays so that tumors could be
discovered in earliest stage of development. Illiac 4 has helped solve
problems that had eluded scientists for decades.

Other space technology was being used effectively to preserve and
manage the earth’s resources and enhance the quality of life for all its
inhabitants. Communications satellites were making global com-
munications a reality. Meteorological satellites had advanced the
science of weather forecasting on land and sea. Sensors, surgical
instruments, biological isolation garments, lenses, portable cardiac
care systems, and eye switches were just a few examples of space
technology used in the medical field. New alloys and materials
developed to withstand the rigors of space were being used for longer-
lasting automobile and aircraft engines; temperature-resistant
lubricants and fireproof materials added to the safety of homes and
buildings.

“The fast-growing list of things that are and will be as a result of our
venture into the cosmos is almost beyond imagination. Everyone who
lives will be affected by them. And because of them, the world a
decade or so hence will be quite different from the world we now
know.” (LeRC Release 75—11; Fletcher speech, text)

20-28 March: U.S. and U.S.S.R. flight controllers and crews for the
Apollo—Soyuz Test Project participated in simulations of phases of
the joint mission to check out the interaction of control-center
personnel under actual flight conditions, using voice, teletype,
datafax, and TV communications. Beginning with rendezvous of
Apollo and Soyuz, the simulations were conducted with Houston and
Moscow control centers fully manned—including some specialists
from the other nation—and U.S. and Soviet crew members were in
simulators in their respective countries; events simulated were the
launches, undocking, Apollo separation, 2nd and 3rd crew transfers,
and joint activities. Further simulations were scheduled for May,
June, and early July. (NASA Release 75—77; Tass, FBIS—Sov, 19
March 75, Ul)

21 March: Dow Jones and Co.’s Wall Street Journal signed a 7-yr contract
with American Satellite Corp. for the design and construction of earth
stations and provision of high-speed communications that would
permit a Florida-based WS/ printing plant to receive, via satellite, full
printed pages for facsimile reproduction. Full pages would be
transmitted, at an average rate of 3 min a page, from WSJ’s
Massachusetts printing plant to a receiving antenna in Florida. The
antenna would connect to printing equipment in the Florida plant,
which would transform the communications signal into printed pages
again. (AmSatCorp Release, 25 March 75; AmSatCorp Marketing
Services Mgr., interview, 30 Nov 76; Jones, W Post, 1 April 75)

22—23 March: The International Association of Machinists continued its
strike against McDonnell Douglas Corp. after turning down a contract
offer. Although the union said it would return to the bargaining table to
try to resolve the impasse, NASA announced that all Delta launches in
the near future—including Telesat—C, Marisat— A, Nimbus—F, and
080—I—would be postponed. (NASA PAO audio news recording, 24
March 75)

24 March: Radio transmissions from Mariner 10 ceased after attitude-
control gas was depleted and flight controllers at Jet Propulsion
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Laboratory sent the command for the spacecraft to stop operations at
8:20 am EDT. Before shutdown, spacecraft engineering tests were
conducted to try to open the stuck door on the plasma science
experiment, rotate the solar panels to various positions, stow the scan
platform at 180°, operate the stuck tape recorder, and provide data for
future spacecraft design.

During its more than 16 mo in heliocentric orbit, Mariner 10
(launched 3 Nov. 1973) had traveled more than 1.6 billion km and
made four planetary encounters, one of Venus and three of Mercury.
It had passed within 5800 km of Venus 5 Feb. 1974, and transmitted to
ealxrth the first closeup photographs ever taken of the cloud-shrouded
planet.

Mariner 10 had confirmed the high-speed circulation of Venus’
upper atmosphere and revealed circulation patterns that swirled from
the equator toward the poles. It had also revealed a longtail of charged
particles trailing behind the planet and away from the sun; verified the
presence of a bow shock wave created by the solar wind acting upon
the dense atmosphere; detected hydrogen, helium, and argon in the
Venusian atmosphere; and discovered temperature-inversion zones
suggestive of deeper stratiform cloud layers.

First spacecraft to use the technique, Mariner 10 used the gravity of
Venus to speed it on toward Mercury. The probe flew by that planet
three times, on 29 March and 21 Sept. 1974 and 16 March 1975. At
Mercury, Mariner 10 photographed a highly cratered lunar-like
surface with large scarps hundreds of kilometers long and over 1.6
kilometers high. Mariner 10 data also revealed the existence of a
chemically differentiated light crust, lunar-like near the surface and
earth-like at its interior, and an unexpected magnetic field 100 times
smaller than earth’s. A slight but measurable atmosphere was found,
in addition to streams of high-energy electrons and protons on the
planet’s dark side. On its last encounter with Mercury[see 16 March]
Mariner 10 came within 327 km of Mercury to take the closest
photographs ever made of another primary planet. (NASA MOR, 7 April
75; NASA Activities, April 75, 12—13; NASA Release 75—59; A&A
1974)

® The Saturn IB scheduled to launch the Apollo spacecraft for the Apollo-
Soyuz Test Project in June left the Vehicle Assembly Building on its
crawler to begin the 5-km journey to Launch Complex 39 Pad B.
Witnessed by 6000 people, the rollout was completed at 3:15 pm,
followed by a ceremony attended by the ASTP astronauts and KSC
Deputy Director Miles Ross commemorating this as the last Saturn IB
and Apollo rollout. Then the slow journey was resumed. (NASA PAO
audio news service, 24 March 75; KSC Release 48— 75)

® Assembly of the first main engine of the Space Shuttle had been com-
pleted by Rockwell International Corp.’s Rocketdyne Div. 1 mo ahead
of schedule, NASA announced. After assembly the engine was auto-
matically checked out—for the first time in history—by the engine’s
internal controller and integral digital computers for functional,
electrical, and mechanical operations. Known as the Integrated Sub-
systems Test Bed, this engine was not built for flight but for static
firing tests at the National Space Technology Laboratories.

The Space Shuttle would use 3 of the liquid-hydrogen/liquid-oxygen
engines. Designed to perform at high internal pressures for greater
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specific impulse, each engine would produce more than 2.1 million
newtons thrust and would be used for up to 55 missions before over-
haul, with between-mission maintenance comparable to techniques
used by commercial airlines. (NASA Release 75—83; Rocketdyne
Release RD—7)

25 March: The computer aboard Landsat 2 (launched 22 Jan.) was the most

advanced of its type ever flown on an unmanned NASA satellite,

- NASA announced. Able to handle up to 55 ground-station commands
controlling spacecraft operations for up to 24 hrs, the compact digital
computer was a forerunner of the NASA Standard Space Computer
that will be used in a wide variety of unmanned missions. Managed
by Goddard Space Flight Center, the standard space computer pro-
gram was part of an agency-wide program to develop standardized
satellite components, both to reduce costs and to increase reliability.
The program also covers other spacecraft hardware such as nickel—
cadmium batteries, transponders, attitude-control thrusters, pyro-
technic initiators, silicon solar cells, and tape recorders. (NASA
Release 75—85)

® Two solid rockets on the Space Shuttle acoustic model accidentally
escaped from the test stand during a captive static firing. The
model’s liquid-propellant rocket engines had operated normally for a
few seconds when the two solid rockets ignited on schedule. Both
solid rockets then separated from the test stand. One was propelled
north for 1.2 km, landing in a pine thicket; a brush fire caused
by the rocket was quickly extinguished and no one was injured. A
nine-member board was appointed to investigate the cause of the
accident, determine the amount of property damage, investigate
the adequacy of safeguards to prevent further incidents, recommend
corrective measures, and assure containment of facilities and sur-
rounding areas in case of recurrence.

Although the test stand was damaged, the Orbiter and external
tank of the model were not. The model would be returned to opera-
tion with the replacement of some wiring and instrumentation.
Marshall Star, 2 April 75, 2)

® The new Soviet 100-seat jet airliner, Yak 42, was being air-tested
in the Soviet Union, Tass reported. The aircraft was expected to
replace outdated airliners on Aeroflot’s medium-distance routes.
(Tass, FBIS—Sov, 26 March 75, Ul)

26 March: Langley Research Center was flight-testing a new-generation
light twin-engine Piper PA—34 Seneca aircraft—called ATLIT (Ad-
vanced Technology Light Twin)—fitted with several improvements
using NASA advanced aerodynamic technology. One important new
component, the GAW—1 (General-Aviation-Whitcomb) airfoil, was
27% smaller than the original wing but was expected to be safer and
more efficient, and to reduce fuel consumption by as much as 10%.
(NASA Release 75—84)

® The Japanese National Space Development Agency announced the
award of a contract to the Mitsubishi Electric Corp. to design two
experimental stationary communications satellites for launch in FY
1978. Design was expected to be complete by 20 Sept. Each 130-kg
satellite, to be launched by a Japanese N rocket, would be used
to study technology for launching stationary satellites, satellite-
tracking technology, and attitude-control techniques. (Kyodo, FBIS-
Japan, 3 April 75, C2)
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27 March: Soviet scientists told U.S. scientists and journalists touring
Soviet scientific facilities that they had successfully used'a rocket
engine and gigantic magnets to produce large amounts of less ex-
pensive electricity with less pollution than other methods. Called
magnetohydrodynamics and first proved feasible in the U.S. in the
early 1960s, the new system was one of the cooperative programs
between the two countries. |

A recent test that produced 12.4 mw of power for 1.5 hr was the first
time the system had achieved that power and duration. Based on the
knowledge -that electricity could be generated by passing a charged
gas through a magnetic field, the Soviet experiment burned 55 kg per
sec of natural gas with oxygen-enriched air into which a potassium
compound was injected to create a plasma of positive and negative
particles; when passed between the poles of a great magnet, the
charges separated onto electrodes and created large voltages. The
Washington Post later reported that the Soviets were committed to
building, by 1981, a 1000-mw magnetohydrodynamic plant with
expected conversion efficiency of 50%. Conventional steam-turbine
plants using oil or coal for fuel operate at 40% efficiency, those using
nuclear fuel at 33%. (Toth, LA Times News Service, W Post, 28 March
75, A3)

o Canada’s de Havilland Dash 7 four-turboprop short-takeoff-and-landing
(STOL) transport made its first flight test near Ontario, Canada.
The first of two preproduction prototypes of the 50-passenger air-
craft got off the runway in 274 m. During the 2-hr 10-min flight,
Dash 7 reached 2896 m altitude and a maximum speed of 204 km per
hr. Purpose of the first flight was to perform power-on and power-
ggf ieits of longitudinal and latitudinal stability. (Av Wk, 7 April

, 18

® Langley Research Center announced the appointment of Robert E.
Smylie as Director for Space, replacing Eugene S. Love, who was
retiring. Smylie had been in NASA Hq as Deputy Associate Admin-
istrator for Space, Office of Aeronautics and Space Technology.
In his new position he would direct Langley’s work in space systems,
space applications and technology, environmental quality programs,
and the Scout launch vehicle. (LaRC Release 75—11)

® NASA Hq announced the disestablishment of its Office of Organization
and Management. All personnel and responsibilities were assigned
to other offices within NASA Hq. (NASA anno, 2 April 75)

31 March: Boeing Co. scientists were studying a way to cut aircraft fuel
consumption as much as 40%, according to the Baltimore Sun.The
technique involved cutting many tiny holes in the aircraft wings and
applying suction from within. This would control the laminar flow
of the airstream, preventing drag-producing turbulence from being
created by the change in pressure as the air flows over the wing
surface. In the 1960s Northrop Corp. had built the Air Force a plane
incorporating the concept but technical problems had discouraged
further development. Rising fuel costs and recent improvements
in structural materials and manufacturing techniques had sparked
new interest in the method. (AP, B Sun, 31 March 75, A7)

During March: NASA’s Ats 6 (Applications Technology Satellite, launched
30 May 1974) was the means for coordinating long-distance emer-
gency operations of ships near the Azores Islands during search
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and rescue tests conducted by Goddard Space Flight Center. The
tests evaluated the effectiveness of Ats 6 functioning as a communi-
cations relay between a ship in distress and a coordination center
thousands of kilometers away.

In the tests, a “stricken” ship dropped a buoy equipped with a
position-indicating radio beacon into the ocean. Ats 6 picked up the
signals and transmitted the ship’s identification and position to a
NASA ground station, which relayed them to the Coast Guard’s New
York Rescue Coordination Center. The rescue center then sent the
information to rescue aircraft and ships. As they neared the area,
they could home in on the buoy’s signals. Within 2 hr of the time
the buoy was dropped, the ship and the buoy were located.

The search and rescue communications tests were part of con-
tinuing joint L-band experiments using Ats 6 and conducted by GSFC
and the Depts. of Commerce and Transportation, as well as by the
European Space Agency and the Canadian Dept. of Communica-
tions and Ministry of Transport. (GSFC Goddard News, Oct 75, 3)

¢ Preparations continued at Kennedy Space Center for the launch of two
Viking spacecraft to Mars. Lander 1 was mated with its Orbiter
on 8 March to test compatibility. The Lander and Orbiter were mated
with the Centaur launch vehicle shroud and moved to Launch Com-
plex 41 on 27 March to undergo a flight-events demonstration,
Orbiter and Lander precountdown tests, and terminal countdown
demonstration with the complete vehicle.

During a complete 18-hr plugs-out test of Lander 2 on 13 March,
data were transmitted to Jet Propulsion Laboratory to provide train- .
ing for the Viking flight-control team. (KSC Spaceport News, 6 March
75, 6; 20 March 75, 5)
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1 April: NASA commemorated the 15th anniversary of the launch of Tiros 1
(Television Infrared Observation Satellite), the world’s first weather
satellite. Since its launch 1 April 1960 at Cape Canaveral on a Thor-
Delta booster, 30 experimental and operational weather satellites
of increasing complexity had been launched to provide continuous
information on earth’s environment, Over the 15-yr span the weather
satellites had taken more than 2.2 million photographs while traveling
through 12.1 billion km of space. Not a single major hurricane or
storm had gone undetected or untracked.

President Ford issued a statement in recognition of the Tiros 1 an-
niversary: “More accurate daily weather forecasts. . .have had an
immeasurable impact in making the lives of millions more pleasant,
productive, and secure. No major storm anywhere goes undetected by
NASA or NOAA [National Oceanic and Atmospheric Administration]
satellites. We can be proud that people everywhere can benefit from
this practical application of U.S. space science and technology.”
(NASA Release 75—73; NASA Activities, April 75)

® A prototype of a flexible tunnel to connect the Space Shuttle airlock
with the forward end of the Spacelab was being tested at Marshall
Space Flight Center. The tunnel would provide a pressurized passage-
way for crew members and scientists to move to and from the orbiting
laboratory without spacesuits. The flexible circular tunnel, built by
Goodyear Rubber Corp., would accordion-fold to 0.6 m and extend to
a length of more than 4.3 m. Made rigid by steel rings, the tunnel
was constructed of layers of aluminum foil, Capran film, and nylon
cloth covered by a spongy meteoroid shield.

MSFC engineers were testing the tunnel, which would be exposed to
the space environment when the Orbiter bay doors were opened, for
structural strength, airtight integrity, and materials compatibility.
(MSFC Release 75—63)

® Marshall Space Flight Center had issued a single-source request to
Sunstrand Corp. to submit a proposal for the design, development,
manufacture, test, and delivery of the auxiliary power unit for the
Space Shuttle Solid Rocket Booster’s thrust-vector control sub-
system. The APU would include a gas generator, turbine, gearbox,
fuel pump, electrical controls, control valves, instrumentation,
mounting system, and the mechanical and electrical connections
required to interface with other SRB subsystems.

Two APUs would be used during prelaunch and ascent phases
of flight to provide hydraulic power to the thrust-vector control sys-
tem of each booster. (MSFC Release 75—62)

¢ The Air Force was again studying the feasibility of a nuclear-powered
aircraft twice the size of the C—5, the Washington Star reported.
In an interview with the Star, Dr. Lawrence W. Noggle, program
manager for nuclear aircraft-propulsion technology at Wright—
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Patterson Air Force Base, said that nuclear power could be used as
an alternative power source for large subsonic aircraft. Other poten-
tial fuels under study were liquid methane, liquid hydrogen, and coal.
A nuclear-powered aircraft, which would require larger engines to
carry a larger cargo, could use conventional fuel for takeoff and
landing and then switch to nuclear power at cruise speed. The Star
quoted Dr. Noggle as saying, “We could use modified jet engines. . .
with the reactor totally isolated from the engine through contain-
ment.” He predicted that nuclear-powered aircraft could fly for days
without refueling. (W Star, 1 April 75, A4)

® NASA announced publication of the Skylab Earth Resources Data
Catalog (18C 09016), containing 35 000 photographs taken on
1973—74 Skylab Orbital Workshop missions. The volume described
in detail the earth-resources equipment and techniques used aboard
the station; explained how the photos could be used in disciplines
related to land-resource management, marine resources and manage-
ment, land surveys and mapping, and environmental applications;
and supplied a detailed index for finding space photographs, as well
as instructions on locating data available through other government
agencies. (NASA Release 75—92)

® NASA executed a $3.65-million supplement to a cost-plus-award-fee
contract with Serv-Air, Inc., to continue to provide aircraft for
earth-observation and astronaut-proficiency training at Johnson
Space Center. Contract provisions also called for maintenance,
modification, and related ground support of the JSC aircraft; mainte-
nance and ground support of transient aircraft; engineering, design,
fabrication, and installation of electronic and mechanical systems,
subsystems, components and equipment; and related logistic func-
tions.

This agreement provided for the third and final year of the con-
tract which had an estimated total value of $7.57 million. (JSC Re-
lease 75—23)

1—4 April: In Montreal, the 89-nation International Telecommunications
Satellite Organization held its third ordinary meeting of signatories in
conjunction with the 25th anniversary of the Canadian signatory,
the Canadian Overseas Telecommunications Corp.

Significant accomplishments of the meeting included agreement
that domestic services provided for Chile by INTELSAT would be
considered on the same basis as international services, thus in-
creasing Chile’s voting representation on the board of governors;
that any signatory owning shares in INTELSAT totalling 1.25% or
more would be entitled to representation on the board of governors;
and thai the capital ceiling of $500 million for payments and con-
tractual commitments for development of Intelsat V satellites,
planned for launch in the late 1970s, would have to be increased
by from $200 to-$400 million. (INTELSAT Release, April 75)

3 April: Robert G. Strom, Univ. of Arizona Lunar and Planetary Labora-
tory scientist, was quoted by the Baltimore Sun as saying in a 31
March interview that 75% of the 500 photographs taken during
Mariner 10’s third and final pass of Mercury [see 16 March] ““did
not turn out.” Because of a receiver malfunction at the Canberra,
Australia, tracking station, Mariner 10 could not be maneuvered
quickly enough to photograph all the desired area. However, Strom
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emphasized that Mariner 10’s third pass was “actually a bonus” and
the mission had been a complete success. (B Sun, 3 April 75, A8)

4 April: NASAhad awarded a $1 388 498 firm-fixed-price contract to Good-
year Aerospace Corp. to produce a special-purpose processor to aug-
ment existing computing capability for NASA’s Large Area Crop In-
ventory Experiment (LACIE), Johnson Space Center announced. The
contract included design, fabrication, delivery, and installation of the
processor and any associated system software. LACIE, a cooperative
program shared by U.S. Dept. of Agriculture, National Oceanic and
Atmospheric Administration, and NASA, aimed at improving wheat-
production forecasts by use of satellite earth-resources data. (JSC
Release 75— 20)

® The testbed aircraft for the Air Force Airborne Warning and Con-
trol System (AWACS) was deployed to Europe for a series of exercises
with North Atlantic Treaty Alliance (NATO) ground, air, and sea
forces. The Air Force was developing AWACS as an airborne surveil-
lance command and control center to detect and track airborne
targets at any altitude, at long ranges, and over all types of terrain
and water.

During the test exercises the aircraft, topped by a 9-m-di-
ameter rotating radome assembly, would work in the United
Kingdom with British naval forces and with the U.S. Navy’s sixth
fleet, and in West Germany with the NATO and U.S. air defense
ground environment system and with Hawk defense missile batteries.
NATO Hq in Brussels would provide ground static displays for NATO
officials.

During all exercises AWACS would coordinate with ground, sea, and
air forces through a time-division multiple-access data link.

This was the second deployment of AWACS to Europe. Since 1973,
when the system had been demonstrated there, it had been equipped
with additional major elements including communications, data-
processing, navigation, display, and identification instrumentation.
(AFSC Release OIP 99.75)

® NASA announced the appointment of Kenneth L. Woodfin as Assistant
Administrator for Procurement, replacing George J. Vecchietti who
had retired. (NASA Release 75—94)

5 April: A Soyuz spacecraft, launched by the U.S.S.R. from Baykonur
Cosmodrome. and carrying Cosmonauts Vasily Lazarev and Oleg
Makarov, was returned to earth shortly after launch when the launch
vehicle failed to perform normally. Tass reported, “On the third-stage
stretch the parameters of the carrier rocket’s movement deviated
from the preset values and an automatic device produced the com-
mand to discontinue the flight under the program and detach the
spacecraft for return to earth.” Tass also reported that the purpose
of the mission had been to continue experiments aboard the Salyut
4 space station (launched 26 Dec. 1974). The Soyuz softlanded south-
west of Gorno-Altaisk in Western Siberia. The search and rescue
service brought the cosmonauts, both in good condition, back to
the cosmodrome.

During a telephone conference on 8 April, Prof. Konstantin D.
Bushuyev, U.S.S.R. technical director for the Apollo-Soyuz Test
Project, told his U.S. counterpart, Glynn S. Lunney, that the launch
vehicle that failed was not the version of the booster that would
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be used for the July ASTP launch. He promised to provide Lunney
with additional details on the failure after they became available.
(Tass, FBIS—Sov, 7 April 75, Ul; NASA Release 75—97; W Star, 7
April 75, A4)

7 April: Thor-Delta launch operations at the Eastern and Western Test
Ranges had resumed on a limited basis despite the continuing strike
by employees of the launch vehicle’s manufacturer, McDonnell
Douglas Corp. [see 10 Feb.and 22—23 March], Aviation Week and
Space Technology reported. With supervisory personnel at the com-
pany’s plant completing the hardware in the place of striking workers,
McDonnell Douglas hoped to finish 10 of the 12 launch vehicles
scheduled for delivery to NASA launch sites by the end of 1975.
NASA’s GEOS—C Geodynamic Experimental Ocean Satellite and
Canada’s Telestar—C communications satellite, both originally
scheduled for March, had been rescheduled for April and May launch
on Thor-Delta vehicles delivered before the strike began. Other
launch dates would depend on the buildup and checkout of booster
hardware at the launch site, and on availability of hardware still
at the plant.

Other scheduled launches affected by the strike included Nimbus—
T experimental satellite, 0SO0—1 Orbiting Solar Observatory, and
Communications Satellite Corp.’s Marisat— A maritime communica-
tions satellite. (Av Wk, 7 April 75, 17)

¢ The European Space Research Organization (ESRO) announced the
award of a $4.4 million {3.5 million accounting units] contract to a
European consortium to provide software for ESRO’s Meteosat
meteorological satellite, scheduled for launch in April 1977. Under the
terms of the contract the consortium, consisting of companies in
France, United Kingdom, West Germany, Belgium, Italy, and
Sweden, would provide data-acceptance capability, image process-
ing, operational mission support, data archiving, analysis and dis-
semination of image data, and monitoring of the overall data-process-
ing system.

Meteosat, ESRO’s first applications satellite, would record and
transmit data for more accurate weather forecasting. (ESRO Release, 7
April 75)

® The relationship of the scientific community to any White House ad-
visory panel should be the ‘“‘same as for any other pressure group,”
Haywood Blum said in a letter to the editor of the New York Times.
Based on past performance, ‘it seems to be unlikely for the scientific
community to agree on any substantive issue; witness the ABM
{antiballistic missile], SST [supersonic transport], National Cancer
Institute, underground nuclear testing, use of DDT and breeder
reactor development fights, to name only a few.” Further, the wisdom
and perspective of the scientific establishment “remain in doubt.”
One example was in scientific training in a time of the over-production
of Ph.D.s: Dwindling funds were being used not to develop young
scientists but to support “the Grant Swinger,” who flew from place to
place around the world “making contacts while recent graduates were
squeezed out of their disciplines.” The President needed counsel but,
because the scientific community could not provide truly objective:
and balanced advice, “would it not be better for [this] advice to be
exposed to public scrutiny?” (VYT, 7 April 75, 30)
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9 April: The:House of Representatives, by a vote of 318 to 72, passed H.R.
4700, the bill authorizing NASA $3 585 873 000 in funds for FY 1976 and
$922 450 000 for the transition period 1 July through 30 Sept. 1976.
The bill was passed as reported out of the House Committee on
Science and Astronautics 14 March. (CR, 9 April 75, H2549-75)

@ NASA would store $900 million worth of surplus Apollo-Saturn hardware
instead of scrapping it as planned earlier, Dr. James C. Fletcher, NASA
Administrator, said in a letter to Rep. Olin E. Teague, Chairman of
the House of Representatives Committee on Science and Technology.
The flight hardware would be stored in a manner to minimize costs
and to permit restoration, if required, to flight condition. Dr. Fletcher
also wrote that, as Space Shuitle launch-readiness schedule and
program costs required, NASA would convert Launch Complex 39 and
its supporting facilities to handle the Space Shuttle.

As requested by the Committee during a 25 March meeting with
Associate Administrator for Manned Space Flight John F. Yardley,
NASA would supply the Committee with a summary of options for
missions that could be flown using the remaining Apollo-Saturn flight
hardware.

Dr. Fletcher also stated that, because of the “considerable cost” to
the government of storing the equipment, NASA would like to discuss
the matter with the committee once again during the FY 1977 author-
ization hearings. (Text, letter Fletcher to Teague, 9 April 1975; UPI,
NYT, 17 April 75, 7) '

® TheHelios 1 (launched 10 Dec. 1974 by NASA for West Germany) mission
objectives—to investigate the fundamental solar processes and solar
terrestrial relationships by the study of the solar wind, magnetic and
electric fields, cosmic rays, and cosmic dust—had been accom-
plished and the mission was adjudged successful. (NASA MOR, 11 April
75)

® NASA announced that Dr. Rocco A. Petrone, Associate Administrator,
would leave NASA in May to join the National Center for Resource
Recovery as president and chief executive officer. Dr. Petrone, who
in 1960 was assigned on loan from the Army to Kennedy Space Center
as Saturn project officer, later became Apollo program manager
responsible for planning, developing, and activating all launch facil-
ities for the Apollo program. Upon retirement from the Army he
served at KSC as director of launch operations from 1966 to 1969, when
he was appointed Apollo program director. In 1972 he was assigned
additional responsibilities as program director of the NASA portion
of the Apollo-Soyuz Test Project. In Dec. 1972 he was appointed
Director of Marshall Space Flight Center, a position he held until
his appointment in 1974 as Associate Administrator. (NASA Releases
69—124, 75—98)

® Sen. William Proxmire (D—Wisc.) said in a speech on the Senate floor
that he had asked the Central Intelligence Agency to assess the safety
of Soviet manned space technology. “The inlaunch failure of another
Soviet manned satellite last Saturday [7 Aprill reinforces my deep
concern that the upcoming joint Apollo-Soyuz experiment may be
dangerous to American astronauts. . . . The history of the Soviet-
manned program shows an appalling lack of consistency. As soon as
one severe problem is solved another occurs.” (CR, 9 April 75, S5527)
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® JohnsonSpace Center announced the award to Martin Marietta Corp. of

a 10-mo $373 000 study contract to investigate current technology and
develop several conceptual designs of a manned maneuvering unit.
When the most promising concept was selected, Martin would
execute a detailed design and high-fidelity mockup of the unit and its
support station. The contract also called for Martin to design and build
a prototype hand controller for the unit.
- The maneuvering unit, a direct spinoff from the “Buck Rogers” unit
that successfully demonstrated on 1973—74 Skylab missions the
precision and control with which an astronaut could maneuver in zero-
g, would allow Space Shuttle crew members to maneuver outside the
Shuttle for maintenance, inspection, repair, retrieval, assembly, and
photography. (JSC Release 75—24)

9—22 April: NASA launched Geos 3 Geodynamic Experimental Ocean
Satellite from Western Test Range at 4:50 pm PDT on a two-stage
Thor-Delta 1410 launch vehicle. The satellite entered orbit with an
844-km apogee, 837-km perigee, 101.9-min period, and 115.0°
inclination. Forty-one investigators would participate in the mission,
whose primary objective was to perform an in-orbit radar altimeter
experiment demonstrating the feasibility and utility of mapping the
sea surface with a 1- to 2-m precision. Geos 3 would also measure wave
heights and contribute to the development of technology for future
satellite radar altimeter systems. Other objectives included support of
the calibration of NASA and other agencies’ ground C-band radar -
systems; demonstration of a satellite-to-satellite tracking experiment
withAts 6 (launched 30 May 1974); comparison of new and established
geodetic and geophysical measuring systems; support investigations
in solid-earth dynamic phenomena such as polar motion, earth
rotation, earth tides, and continental drift; and further definition of
orbit determination techniques using precisior tracking systems such
as lasers and doppler ground stations.

All spacecraft subsystems were checked out 9—10 April with telem-
etry indicating normal performance. Gravity-gradient stabilization
maneuvers were also begun with the firing of the squibs that released
the end mass and extended the boom to 0.7 m. Additional boom
extension and retraction maneuvers were carried out 11 April with the
maximum extension of 6 m occurring that day.

The momentum wheel was energized, providing additional three-
ggii steﬁ;i]ization; the desired pitch damping of = 1° was achieved by

pril.

By 22 April ground controllers activated doppler and C-band tran-
sponders and began tracking. Solid acquisition of return-pulse data
was occurring on all passes, and the radar altimeter had operated in
the high-intensity mode twice over the Atlantic Ocean. Engineering
tests of the Ats 6—Geos 3 satellite-to-satellite tracking experiment
were completed. Calibration of radar altimetry began on 21 April and
would continue until 20 May.

First of its kind, the satellite-to-satellite tracking experiment by
Geos 3 and Ats 6 was expected to provide orbit information more pre-
cise than that obtainable by ground observations. From its geo-
synchronous orbit Ats 6 tracked Geos 3 for more than half its orbit
while Geos 3 radioed ranging signals through its S-band transponder to
Ats 6, which relayed the signals to ground stations.
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Geos 3 carried an array of quartz reflectors that permitted laser
ranging measurements accurate to 10 cm. A laser beam sent to the
satellite would be reflected, and then received back at the originating
ground site, one of a network of laser ranging stations which would
track Geos 3 during its mission lifetime.

Powered by 16 solar cell panels, the 340-kg, 8-sided spacecraft was
the third in a series of GEOS spacecraft designed to gain knowledge of
the earth’s shape and dynamic behavior as part of the National
Geodetic Satellite Program (NGSP). The NASA-managed program,
begun in 1964 with the cooperation of the Depts. of Defense and
Commerce and several universities and international organizations,
was initiated to generate a unified world-survey network and to de-
vel(c)lp a more precise mathematical model of the earth’s gravitational
field.

Geos 1 (Explorer 29, launched 6 Nov. 1965) and Geos 2 (Explorer 36,
launched 11 Jan. 1968) had demonstrated that the U.S. could make
most observations using one satellite and that errors in any system
could be discovered and corrected by reference to other systems.
Other missions in the NASA geodesy program included Explorer 22
(launched 10 Oct. 1964), Explorer 27 (launched 29 April 1965), Pageos
I (launched 1 July 1966), and the Earth Resources Experiment
Package (EREP, launched 15 May 1973 aboard Skylab 1).

The Geos 3 program was managed by Wallops Flight Center under
the direction of the Office of Applications at NASA Headquarters.
Mission operations and the Thor-Delta launch vehicle were managed
by Goddard Space Flight Center. The spacecraft, designed and built
by the Applied Physics Laboratory of Johns Hopkins Univ., cost about
$12.5 million. (NASA MORs, 8 April 75, 22 April 75; Wkly SSR, 3—9
April 75; NASA Release 75—88)

10 April: The first ground-test hardware for the Space Shuttle, a hydraulic
actuator for the main engine, had arrived at Marshall Space Flight
Center for functional checkout, MSFC announced. Each of the Orbiter’s
three main engines would use two of the actuators to gimbal the engine
for steering control. After checkout the actuator—one of 8 to be
tested—would be sent to the National Space Technology Laboratories
where the main engines would be tested. (MSFC Release 75— 68)

e Dust storms had been observed on the moon every sunrise and sunset
by a three-axis microparticle detector left on the moon by Apollo 17
astronauts during their December 1972 mission, a Nature magazine
article reported. The article, based on a report by scientists at
Goddard Space Flight Center, said the GSFC scientists suspected that
the dust was being lifted from the lunar surface and then driven away
from the rising or setting sun by electrostatic fields associated with
the transition from day to night, or vice versa.

The finding supported a theory advanced 20 yr ago by Dr. Thomas
Gold of Cornell Univ., who had suggested that electrostatic forces
transported dust from lunar highlands to lowlands, accounting for the
smooth appearance of the lunar seas. Although the Apollo landings
had shown that those seas had been formed by lava flooding rather
than deep dust accumulations, their surface was covered with very
fine dust. Also, because neither wind nor rain existed on the airless
moon, some other process must have been responsible for the evident
erosion. Electrostatic levitation was being suggested as one possible
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explanation. Because the lunar vacuum acted as an insulator, the dust
cloud hugged the surface, reaching only between 20 and 30 cm high,
explaining why it had been detected from a low angle by instruments
on the lunar surface but never by orbiting astronauts or earth-based
equipment. (Hughes, Nature, 10 April 75, 481—2)

® The Air Force’s new B—1 bomber broke the sound barrier for the first
time while making its sixth flight test, from Vandenberg Air Force
Base. During the 6-hr 23-min mission, the B—1 also took on fuel from
a KC—135 tanker for the first time and opened its weapons-bay doors.
(AP, W Star, 11 April 75, 4)

11 April: President Ford, in a White House ceremony, presented the
National Space Club’s Dr. Robert H. Goddard Memorial Trophy to
Skylab 4 Commander Gerald P. Carr on behalf of the nine astronauts
who inhabited the Skylab Orbital Workshop (launched 14 May 1973)
during periods in 1973 and 1974. The astronauts were cited for their
“exceptional accomplishments in the Skylab program . . . . When the
entire mission was jeopardized the first crew, through uncommon
ingenuity, saved the mission. The scientific content of the program is
of extraordinary significance, in all disciplines. The demonstration
that men can live and work in space for extended periods sets the
stage for future exploration of space.”

At the Space Club’s 18th annual Goddard memorial dinner, the
following awards were presented:

Recipient

Award (Affiliation) Citation

Dr. Robt. H. Goddard
Memorial Trophy

NASA Skylab Astronauts
Charles P. Conrad
Joseph P. Kerwin
Paul J. Weitz
Alan L. Bean
Owen K. Garriott
Jack R. Lousma
Gerald P. Carr
Edward G. Gibson
William R. Pogue

Astronautics Engineer John M. Thole (NASA) For direction of the OSO and ATS pro-
Award grams

For their exceptional accomplishments
in Skylab program

Nelson P. Jackson Aerospace
Award

Hugh L. Dryden Memorial
Fellowship

Dr. Robt. H. Goddard
Scholarship

Dr. Robt. H. Goddard
Historical Essay

Nat'l Space Club Press
Award

NASA-Fairchild Industries
Ats 6 team

Dr. Bruce F. Smith (NASA)

Alice K. Babcock
(Georgetown Univ.)

James E. Oberg (USAF)

Roy Neal (NBC)

For demonstration of a significant ad-
vanee in space communications

For di rated abilities in add!
theoretically and experimentally, a broad
range of astrophysical problems

To continue higher scientific education
For essay, “Russia Meant to Win the
Moon Race?”

For resourcefulness in reporting the U.S.
space effort

@D, 14 April 75, 372; program)

® NASA’s Apolle-Soyuz Test Project Director Chester M. Lee said at a
NASA Headquarters press briefing that a number of modifications had
been made on the Apollo command and service modules to accommo-
date the special requirements of the July U.S.—U.S.S.R. ASTP
mission.
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Changes to the command module included a modified umbilical
to accommodate docking-module functions, an additional TV camera
and recorder for coverage of joint activities, modified controls and
displays for new equipment and experiments, additional equipment
for communications and TV coverage via Ats 6 (Applications Tech-
nology Satellite, launched 30 May 1974), modified stowage, added
intervehicular intercom, and additional VHF-FM communications
capability at the U.S.S.R. frequency.

Changes in the service module included added heaters and insula-
tion of propellant systems for solar inertial attitude, added propellant
storage module for increased attitude-control and backup deorbit
capability, and deletion of the unused main propellant tank.

The docking module would be carried in the same position in which
the lunar module had been during lunar landing missions. It would
be extracted in the same manner, by separating the CSM from the
booster once in orbit, turning around, and pulling out the docking
module with the nose of the CSM.

In response to questioning, Lee said that the U.S. cost of the ASTP
mission would fall within the $245-million congressional authoriza-
tion. Although the Soviets had not quoted a specific amount, Lee
believed that the launch of the two unmanned Soyuz spacecraft to
check out modifications made for ASTP, the launch of a manned
mission, and the preparations for two complete spacecraft and crews
would indicate that the Soviets were investing “at least the equiva-
lent” in resources. (Transcript)

14 April: Flight Research Center pilots began flight tests as part of a
cooperative industry-government program to measure noise levels of
five business-class jet aircraft during various landing approach
maneuvers. Object of the tests was to define noise characteristics
for this class of aircraft and the effectiveness of alternate landing-
approach procedures in reducing community noise levels. Using a
Rockwell Sabreliner, Grumman Gulfstream II, Gates Learjet,
Beech-Hawker 125 provided by the National Business Aircraft
Association, and Lockheed Jet Star provided by NASA, FRC pilots
flew four landing approaches over a microphone array. A normal
3° approach provided baseline information; a 3° decelerating ap-
proach with engines at reduced power, a 4° approach with normal
power, and a two-segment approach starting with 6° angle and
shallowing into a 3° approach provided additional data. (NASA Release
75—103)

14-30 April: U.S. Apollo-Soyuz Test Project flight crews, accompanied
by 32 members of Working Group 1, met in the U.S.S.R. with their
Soviet counterparts for the final training session in Soviet Russia
before the scheduled July launch. U.S. astronauts included prime
crew members Thomas P. Stafford, Vance D. Brand, and Donald K.
Slayton; backup crewmen Alan L. Bean, Ronald E. Evans, and
Jack R. Lousma; and support crewmen Karol J. Bobko, Robert L.
Crippen, and Eugene A. Cernan.

During practice sessions similar to those held in the U.S. 7 Feb.—
1 March, the participants practiced communications skills, transfer
procedures, joint activities, and contingency situations, using the
Soyuz simulator at the Gagarin Cosmonaut Center in Star City.
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On 19 April the crews visited the mission-control center at Kalinin-
grad and, on 28 April, became the second group of westerners to visit
the Baykonur cosmodrome (French President Charles de Gaulle had
been the first western visitor when he witnessed the launch of Cosmos
122 on 25 June 1966). At Baykonur the U.S. crewmen saw the actual
flight hardware as well as the primary launch pad 2 km away, and the
prime and backup crews each spent an hour in the Soyuz spacecraft.
The astronauts later reported to the press that they had found no
significant differences between the actual spacecraft and the
simulators used during training. (Ezell et al., The Partnership: A
History of the Apollo-Soyuz Test Project, 218—280; JSC Releases
75—22, 75—25; W Post, 30 April 75, A21; SBD, 18 April 75, 273; A&A
66, 223)

15 April: The Council of the European Space Research Organization
met and approved appointment of directors proposed by ESRO’s Com-
mittee for the soon-to-be-established European Space Agency. When
ESA became operational at the end of May, the new directorate would
include Roy Gibson (United Kingdom) as Director General, André
Lebeau (France) as Director of Planning and Future Programs, Dr.
Ernst Trendelenburg (West Germany) as Director of Scientific and
Meteorological Programs, and George Van Reeth (Belgium) as Direc-
tor of Administration.

Directors already in office who would continue after the establish-
ment of ESA were Bernard Deloffre (France), Director of the Spacelab
Program; Prof. Gianni Formica (Italy), Director of the European
Space Operations Center; Ove Hammarsirém (Sweden), Director of
the European Space Research and Technology Center; Dr. Walter
Luksch (West Germany), Director of Communications Satellite Pro-
grams; and Prof. Massimo Trella (Italy), Technical Inspector. (ESRO
Release, 21 April 75)

® Flight Research Center announced the award of a 30-mo cost-plus-
fixed-fee contract, valued at $13 million, to Rockwell International
Corp. to design and build two subscale model aircraft for NASA’s
Highly Maneuverable Aircraft Technology Program. The two-phase
contract called for an initial 60-day effort for detailed program plan-
ning; upon satisfactory completion of phase 1, NASA would approve
the final design and fabrication.

The two vehicles were scheduled for delivery to FRC late in 1977 for
flight-testing, using the Remotely Piloted Research Vehicle test
technique [see 3 March] developed by FRC. Air-launched from a
carrier aircraft, the vehicles would be flown through maneuvers by a
ground-based pilot using TV, telemetry, and radar. (FRC Release
7-75)

® The Air Force Systems Command announced the award of a $100 000
contract to Aero Co. to study the feasibility of using parafoils half the
size of a C—5 aircraft’s wing to recover remotely piloted vehicles
(RPVs). RPVs were currently retrieved by recovery helicopters, a relia-
ble but expensive system affected by weather conditions. The para-
foil, part of an AF effort to find cheaper ways to land RPVs, was a high
glider which, when deployed like a parachute, would take on an air-
foil shape and descend at a rate of 1 m forward for each 0.3-m loss in
altitude. Under the terms of the contract Aero would design and build
two 12- by 24-m parafoils for testing scheduled to begin in May. (AFSC
Release '01P 81.75)
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16 April: The U.S.S.R. was planning to flight-test the SLX—14, a launch
vehicle larger than the Saturn 5, from Tyuratam during the summer
of 1975, Kenneth W. Gatland reported in the Christian Science Moni-
tor. Launch preparations, observed by the Air Force’s Big Bird
reconnaissance satellites, had been under way since 1974. Gatland
reported that the project had been delayed for more than 5 yr when a
previous prototype caught fire and exploded during a 1969 fueling
test. Two others had failed in flight, in 1971 and 1972. After con-
sidering cancellation of the project, Soviet officials ordered a drastic
design review and the program continued with increased emphasis on
systems reliability and ground testing. (Gatland, CSM, 16 April 75, 1)

18 April: NASA announced the appointment of David R. Scott as Director
of Flight Research Centerto replace Lee R. Scherer, who had become
Director of Kennedy Space Center. Scott had been an astronaut on
Gemint 8 (16 March 1966), on Apollo 9 (3—13 March 1969), and on
lunar landing mission Apollo 15 (26 July—7 Aug. 1971). After leaving
the astronaut corps in 1972, Scott served as technical assistant to the
Apollo Program Manager at Johnson Space Center, and as special
assistant for mission operations and government-furnished equip-
ment in the Apollo Spacecraft Program Office. (NASA anno, 18 April 75)

19 April: The U.S.8.R. launched Aryabhata, India’s first scientific satel-
lite, from Kapustin Yar in the Soviet Union. The satellite entered
orbit with a 611-km apogee, 568-km perigee, 96.5-min period, and
50.7° inclination. The Delhi Domestic News Service said that the
360-kg satellite, named for a fifth-century Indian astronemer and
mathematician, carried instruments to measure x-rays from celestial
sources, look for neutrons and gamma radiation from the sun, and
measure ionospheric parameters. Ground tracking stations in India
and the Soviet Union reported the instrumentation was functioning
normally.

Aryabhata, designed and built by scientists at India’s Space Re-
search Organization with technical assistance from Soviet scientists
and specialists, was completed under an agreement for joint Indian-
Soviet collaboration signed on 10 May 1972. The press reported the
estimated cost of the project to be $6 million. (Delhi Dom News Ser,
FBIS—India, 2224 April 75; Weintraub, NYT, 21 April 75, 49; GSFC
Wkly SSR, 17—23 April 75; educ’l attaché, Indian Embassy, Wash
DC, interview, 18 Nov 76)

21 April: West Germany was studying the possibility of purchasing a
Spacelab pressurized module for use on the U.S. Space Shuttle,
Aviation Week and Space Technology reported. The German Spacelab
would be configured for research in space processing, a field of con-
siderable interest to Germany. Its missions on Spacelab, launched
by NASA aboard the Space Shuttle on a cost-reimbursable basis, would
be separate from missions conducted by the European Space Re-
search Organization. (Av Wk, 21 April 75, 27)

® The Air Force Aero Propulsion Laboratory and NASA Lewis Research
Center had begun a joint research program to determine the feasi-
bility of using synthetic fuels to power military and commercial jet
aircraft, the Air Force Systems Command announced. As part of the
10-yr $8-million study, Exxon Corp. had been awarded a contract to
study the refining processes like hydrogenation required to produce
fuels from coal and oil-shale synthetic crudes, and to compare the
chemical and physical properties of these fuels with those of petro-
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leum derivatives. Costs of processing the synthetics would depend on
definition of engine and fuel-system needs.

‘The decision to begin research on synthetic fuels was part of an Air
Force conservation. effort. U.S. aircraft, military and commercial,
accounted for 8% of U.S. petroleum consumption; fuel costs for mili-
tary jets alone had more than tripled in the previous 18 mo. The cost
of fueling a C—5 cargo aircraft had risen from $6780 in April 1973 to
$22 400 in April 1975. (AFSC Release OIP 070.75)

® A NASA-sponsored research program at Massachusetts Institute of
Technology had demonstrated that ultraviolet light could convert
water into a hydrogen fuel, NASA announced. MIT researchers placed
a titanium dioxide erystal and a piece of platinum connected by a wire
into a beaker of water in which inert ionic substances were dis-
solved to allow an electric current to flow. The titanium dioxide and
platinum acted as electrodes, establishing electrical contact with the
water. When ultraviolet light from a laser illuminated the titanium
dioxide, application of electrical potentials as low as 0.2 volts pro-
duced hydrogen and oxygen gases.

The process thus far was inefficient, only 1% of the light energy
being converted into chemical energy. Researchers were experiment-
ing with different electrodes and reaction temperatures to find
methods that would decompose water using low-energy visible light
instead of high-energy ultraviolet light, which was only a small frac-
tion of the light available from the sun. (NASA Release 75—106)

21-24 April: The National Academy of Sciences held its 112th annual
meeting and the National Academy of Engineering held its 11th
annual meeting, in Washington, D.C. The state of the sciences and
their potential contribution to the solution of national problems were
discussed. During one session Dr. J. Herbert Holloman, Massachu-
setts Institute of Technology professor and former Assistant Secre-
tary of Commerce for Science and Technology, said that the U.S. “no
longer dominated the world’s technological process. We have now be-
come the strongest nation among many.” Dr. Holloman said that the
growth of productivity in the U.S. during the last 15 yrs had been
“the lowest of any industrial nation in the world with the exception
of the United Kingdom.”

Dr. Michael Boretsky, Dept. of Commerce analyst, agreed, saying
that the productivity decline could be atiributed in part to the “rela-
tive decline in.the overall rate of the United States technological
advance.” Since the mid-1960s, output per man-hour had been grow-
ing at half the average rate of the previous 100 yr, while productivity
gains had been speeding up in other countries. Funds that could
correct this situation by supporting the development of new tech-
nology had instead been channeled into social commitments.

Dr. Ralph Landau, chemical engineer and president of Halcon,
Inc., said that, because labor costs in the U.S. and leading foreign
nations were virtually equal, it was no longer advantageous for U.S.
companies to sell licenses to foreign enterprises to use American
patents. Instead pressures existed to keep the technology at home,
creating jobs in the U.S., and to sell U.S.-made goods abroad.

During the business meeting on 22 April, 84 new members were
elected to NAS “in recognition of their distinguished and continuing
achievements in original research.” NAE elected 86 U.S. engineers to
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its membership, including Dr. Kurt H. Debus, former Kennedy Space
Center Director; Dr. Rocco A. Petrone, NASA Associate Administra-
tor; and Dean R. Chapman, Ames Research Center scientist. (NAS
Release, 22 April 75; NAE Release, 1 April 75; joint NAS—~NAE Release,
9 April 75; McElheny, NYT, 27 April 75, 15)

23 April: NASA marked the 60th anniversary of the first meeting of NASA’s
predecessor institution, the National Advisory Committee for Aero-
nautics (NACA) Established by a law signed by President Woodrow
Wilson 3 March 1915, NACA had 12 presidentially appointed mem-
bers from the military and scientific communities ‘““to supervise and
direct the scientific study of the problems of flight, with a view to
their practical solution” and “to direct and conduct research and
experiments in aeronautics.”

During its nearly half-century of operation, NACA was responsible
for the technical profici